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URING the past year it has been my good fortune to work in close co- 

operation with the Committee on Therapy. Together we have attempted 
to cull from the numerous chemical agents that are reputed to have clinical 
value those compounds which show promise of contributing to a significant 
advance in therapy. The experience has been a very rich one. It has been 
particularly gratifying to me because of my personal conviction that only by 
the most intimate association between the basie and clinical medical sciences 
can real progress be made. 

The bond between the pharmacologist and the allergist within the past 
few years has been strengthened by the introduction into therapy of a group of 
compounds which antagonize the actions of histamine, the so-called anti- 
histaminie drugs. I would like to use these compounds as examples to bring 
out the basie concept that I should like to leave with you, namely, that only by 
close cooperation between the pharmacologist and the specialist in allergy can 
the final and most fruitful pharmacologic experiments be performed. 

I am sure that you possess a certain feeling of regard for the chemists and 
laboratory investigators who, sometimes on the basis of most meager clues, slowly 
forge and sharpen more effective therapeutic tools. However, without the most 
exacting type of therapeutie evaluation, basic pharmacologic research ean be 
entirely misdirected. The pharmacologist has a keen appreciation of therapeutic 
problems. However, it stands to reason that he is not in a position clinically 
to evaluate the drugs, the actions of which he has defined. Rather, if he thinks 
a drug is of therapeutic value, he must turn to those who are capable of objective 
evaluation. 

It has been my good fortune to engage in this type of cooperative effort 
on numerous oceasions in diverse clinical fields. In such a dual effort the 
responsibility is great on each side. A false laboratory evaluation leads to a 


*Read at the Fourth Annual Meeting of the American Academy of Allergy, St. Louis, Mo., 
Dec. 15-17, 1947. 


+From the Department of Pharmacology, Columbia University College of Physicians and 
*Surgeons. 
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disappointing clinical trial. However, a false clinical evaluation may lead to 
the loss of a valued new drug on the one hand, or the introduction into therapy 
of a worthless agent on the other hand. 

In recent vears the pharmacologists and the allergists have had many ocea- 
sions to engage in scientific teamwork. At the present moment they are occupied 
by the fascinating problem of correlating the laboratory and clinical evaluation 
of antihistaminie drugs. The pharmacologists are producing them by the 
hundreds. They are serutinized in the laboratory under rigidly controlled 
conditions. Only a limited number ean receive clinical trial and these must be 
tested under conditions far less ideal than exist in the laboratory. If progress 
is to be made in this field, the burden of responsibility rests with those who are 
undertaking this latter task that depends upon objectivity and clinical acumen. 
I would like to take this occasion to express to you the keen appreciation of the 
laboratory investigators for vour individual and collective activities in this 
cooperative effort. 

Although the pharmacologist may not have the specialized clinical training 
for the experimental evaluation of new drugs, he has a comprehensive knowledge 
of the pharmacodynamic actions of the old. Obviously we can consider only the 
broadest aspects of the subject of the pharmacology of drugs used ‘in allergic 
conditions. Rather than spending time on the drugs which the pharmacologist 
feels have little or no value, I would like to present some of the modern phar- 
macologic concepts of the drugs which have a real place in the treatment of 
diseases of allergy. 

The first group of drugs I would like to discuss are the so-called autonomic 
drugs or those drugs which act on organs and effector cells receiving autonomic 
innervation. The smooth muscles and the glands of the bronehial tree are the 
outstanding effector organs of this group as far as the allergists’ interests are 
concerned. As vou know, there has been a revolution in the field of autonomic 
pharmacology. It has developed rather slowly, but as a result our thoughts on 
this subject are completely changed from those of two decades ago. Many of you 
who have not delved too deeply into the subject since your experiences in 
pharmacology in the second vear of medical school may not be aware of our new 
point of view toward this important group of therapeutic agents. 

It is now generally accepted that stimulation of autonomic nerves results in 
the release, at their terminations, of chemical substances, and it is the chemical 
substances which eventually stimulate the effector cells. This theory is termed 
the theory of the chemical mediation of the nerve impulse. Neurophysiologists 
are not completely in accord with all aspects of this theory. Rather there are 
two fields of thought: There are the so-called *‘spark’’ men who largely diseredit 
the theory of chemical mediation and believe that most nerve impulses are elec- 
trieally mediated, and there are the so-called ‘‘soup’’ men who diseredit the 
theories of electrical transmission and wholeheartedly support the theories of 
_ chemical transmission. Controversial issues, however, are largely concerned with 
the transmission of the nerve impulse to autonomie ganglia and striate muscle. 
The faet that postganglionic autonomie nerves release chemical mediators is 
generally accepted. 
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If we accept the theory of chemical mediation what do we learn and how 
does it help us in the evaluation of the mechanism of action of autonomic drugs? 
The theory very simply states that at the termination of postganglionic para- 
sympathetic nerves the effect of a nerve impulse is to release a chemical sub- 
stance, acetylcholine; at the terminations of the sympathetie nerves the effect of 
a nerve impulse is to release a chemical substance, svmpathin. 

Furthermore, acetylcholine is capable of stimulating autonomic ganglia 
and striate muscle. However, let us confine our attention to the autonomic 
nervous system and those effector organs receiving postganglionic sympathetic 
and parasympathetic nerves or, as we prefer to call them in the modern 
terminology, adrenergic and cholinergic nerves because of the substance which 
is released terminally. 

If we accept the theory of chemical mediation, acetylcholine and sympathin 
assume tremendous importance because these are the chemical substances which 
are responsible for the ultimate expression of the nerve impulse. Furthermore, 
if we have this mechanism of chemical mediation, we must also have means for 
chemical destruction. Obviously, if the release of chemical substances is the 
mechanism by which nerve impulses provoke their final actions, these chemical 
substances cannot persist for an indefinite period of time. Rather, they must be 
destroyed so that the next nerve impulse can be effective. 

The postganglionic cholinergic nerves belong anatomically to the para- 
sympathetic nervous system. Stimulation of these nerves causes bronchial con- 
striction, bronchial secretion, bradycardia, hypotension, ete. Furthermore, there 
is a very effective mechanism for the destruction of acetylcholine in the body, 
namely, hydrolysis by the enzyme cholinesterase. 

On the sympathetie side we do not have any specifie enzymatic mechanism 
for destruction of the chemical mediator. In fact we have a central organ for 
the release of sympathin, namely, the adrenal medulla. Therefore, when we 
consider the physiology of the autonomic nervous system in the light of the 
theories of chemical mediation, we can appreciate why parasympathetic dis- 
charge is usually discrete often involving just a single system, because of the 
rapid destruction of acetylcholine by cholinesterase, whereas sympathetic dis- 
charge usually affects the body as a whole. 

What does the theory of chemical mediation mean with respect to the 
autonomic drugs which the allergist uses in his practice? If we accept the theory 
ot chemical mediation, drugs can be classified into two main groups. These are 
the mimetic drugs—the drugs which mimie the effect of stimulation of autonomic 
nerves, and the so-called lytie drugs—the drugs which block or interfere with 
the effects of autoromie nerve stimulation. 

When we inspect the mimetic agents we can make a certain generalization 
with respect to their chemical structure. Almost without exception the im- 
portant mimetic drugs resemble in structure the chemical mediators. The 
chemical mediator for the sympathetic nervous system is sympathin which may 
or may not be chemically identical with epinephrine. In fact, the entire group 
of important sympathomimetic agents is comprised of compounds which re- 
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semble so closely the structure of sympathin or epinephrine that they can evolve 
similar responses in effector cells. Likewise the important parasympathomimetic 
drugs resemble acetylcholine in structure. 

Unfortunately, the mechanism of action of blocking agents is less well 
understood. They do not interfere with the release of the chemical mediators; 
rather, they prevent the chemical mediators from reaching the receptor mecha- 
nisms of effector cells and exerting their characteristic action. There are 
very effective agents for blocking the effects of postganglionic cholinergic nerve 
impulses of which atropine is the outstanding example. However, it is only 
within the past few vears that sympatholytie compounds worthy of the name 
have been developed. Their toxicity is still too great for extended therapeutic 
application. 

There is one other concept in regard to autonomic drugs and that pertains 
to their site of action. We no longer look upon autonomie drugs as stimulating 
autonomic nerve endings; rather, the drugs mimie the effeets of the chemical 
mediators, and their site of action is not on the nervous system but directly on 
the effector cells. 

So much for a brief discussion of the general pharmacology of autonomic 
drugs. Have there been any recent advances in this field that are of primary 
interest to allergists? There is one in particular that I would like to eall to 
your attention, not that we are vet prepared to evaluate the therapeutic results 
of the preliminary trial of this compound but because it typifies the fundamental 
approach which leads to new advance in autonomic pharmacology and therapy. 

Epinephrine is a rather paradoxical drug in that it possesses two types of 
actions, one excitatory, the other inhibitory. The allergist is extremely interested 
in both of these types of actions because on occasion he may desire one or the 
other, or both combined. 

The excitatory actions of epinephrine are those which cause the contraction 
of smooth muscle. The most outstanding of the excitatory actions of epinephrine 
is that on the museulature of the blood vessels to effect arteriolar and capillary 
constriction. The inhibitory actions of epinephrine are equally important. 
These result in the relaxation of smooth muscle. They are especially prominent 
on the gastrointestinal tract, and, of special interest to allergists, on smooth 
muscle of the bronchial tree. 

In the treatment of asthma both of these actions are probably important. 
Bronehial muscular relaxation is a very prominent feature of the action of 
epinephrine; however, the constriction of the blood vessels of an edematous 
bronchial mucosa might also be considered desirable. Unfortunately, the excita- 
tory action of epinephrine is often followed by a prolonged inhibitory action. 
Thus we have the phenomena of after-congestion of mucosa following the ad- 
ministration of epinephrine. When the excitatory action wears off, the in- 
hibitory action becomes prominent and the end result is capillary dilatation 
rather than constriction. This fact may be of importance in analyzing some of 
the reasons for the fastness of an individual to epinephrine. Is it not possible 
that in the epinephrine-fast patient inhibitory actions become more and more 
prominent and lead to marked congestion of the vasculature of the bronchial 
mucosa ? 
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A recent advance in pharmacology which may shed light on this problem 
is the pharmacologic separation of the excitatory and the inhibitory effeets of 
epinephrine. It was shown by German investigators five or six years ago that 
by making substitution on the amino-nitrogen in the epinephrine molecule, the 
excitatory effects of epinephrine could be largely eliminated and the inhibitory 
effects enhanced. Epinephrine has a methyl group on the nitrogen. If one 
substitutes an ethyl group, excitation becomes less prominent. Substitution of 
an isopropyl group results in further loss of excitatory effects and one has an 
epinephrine-like substance that possesses almost exclusively the inhibitory 
actions. This compound is Isuprel. 

Isuprel is a new therapeutic tool for the allergist. If one remembers the 
concepts of the inhibitory and excitatory effects of epinephrine, one will have at 
his command the complete pharmacology of this new agent. Thus the compound 
causes a fall in blood pressure rather than a rise. However, it possesses, even 
to a greater extent than epinephrine, the ability to relax smooth muscle and 
to produce bronchial dilatation. There is one paradox in so far as the separation 
of the inhibitory and excitatory actions of epinephrine is concerned. The in- 
hibitory component appears to be responsible for the tachyeardia which epine- 
phrine characteristically produces; thus, Isuprel shares with epinephrine the 
ability to produce tachyeardia. 

Here is a new tool that has been forged for you by the pharmacologist, 
whereby he has separated the inhibitory actions of epinephrine from the excita- 
tory. It remains to be seen whether this represents a significant advance in 
therapy. 

I would like to say a few words about the antihistaminie drugs. The term 
antihistaminie is probably a poor one to apply to the drugs included in this 
group. For example, epinephrine is one of the most effective antihistaminies 
we have. Histamine dilates the peripheral blood vessels; epinephrine constricts 
them. Histamine constricts smooth muscle of the bronchial tree; epinephrine 
relaxes smocth muscle. The type of antihistaminie action exhibited by epine- 
phrine is what the pharmacologist calls a physiologic antagonism ; in other words, 
both drugs are acting on effector cells in opposite directions and the effect of one 
tends to neutralize that of the other. 

In the antihistaminies we do not have compounds that cause, by themselves, 
any prominent degree of muscular relaxation or have any effect on the peripheral 
vasculature in their own right. We are dealing here not with physiologic 
antagonists, but rather with the type of blocking agent already described. The 
mechanism of action is similar to that by which atropine can block the effects of 
acetyleholine or of cholinergic nerve impulses. The term histaminolytie would 
be more appropriate. 

Have we any right to say that these compounds are true antihistaminics? 
Are they specific in their effect in blocking histamine? I think the pharma- 
cologists have answered that question in the affirmative. For example, suppose 
we take an isolated strip of bowel and set it up in a bath and record its con- 
tractions. We can make that strip of isolated bowel contract by the administra- 
tion of acetylcholine which is the true physiologic stimulus for the contraction of 
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the smooth muscle of the bowel. We can make it contract to such a nonspecific 
agent as barium. Finally, we ean make it contract as a result of the administra- 
tion of histamine, 

The contraction caused by acetyleholine is readily blocked by atropine, 
whereas an antihistaminie is relatively ineffective. On the other hand, atropine 
will not block the spasm caused by barium nor will the antihistaminic. Rather, 
we have to go to a nonspecific antispasmodie such as papaverine. Finally, 
histamine contraction cannot be blocked effectively by atropine, but it can be 
blocked by a minute dose of an antihistaminie. 

Therefore, I think we are justified in saying that in the antihistaminies we 
have compounds that are rather specific in their ability to antagonize the effects 
of histamine, and when we obtain therapeutic results from these compounds, 

although most certainly it is not proof, it is provocative evidence that the actions 
that we are blocking and preventing by the use of the drugs were largely due to 
the release of histamine. 

As I said before, as far as we know the pharmacologic mechanism of action 
of the antihistaminies is that of a blocking agent. It does not prevent the re- 
lease of histamine, but rather it prevents the histamine from gaining access to 
the receptor mechanism in the cell and there exerting its characteristic effects. 
I think if one keeps that mechanism in mind many of the rather paradoxical 
failures of antihistaminie therapy will explain themselves. 

As a pharmacologie example, suppose we take a preparation of guinea pig 
lung and suspend it in a bath so we can record the contractions of the muscle. 
The addition of histamine to that bath will cause a very prominent contraction 
of the smooth muscle of the bronchial tree. If to that bath we add an anti- 
histaminie drug, the effects of histamine on the bronchial contraction ean be 
effectively blocked, even with very low doses of the drug. Now, suppose we take 
a sensitized guinea pig, protect the animal with an antihistaminie drug and 
inject antigeh. Here we find that the protection against the anaphylactic re- 
sponse is much less than that which could be demonstrated against histamine in 
the isolated bronchial muscle. Finally, we can take a guinea pig and protect it 
against many hundreds of lethal doses of histamine injected intravenously 
despite the fact that we find great difficulty in protecting against a single lethal 
dose of a sensitizing protein. 

From the pharmacologic point of view the above observations do not 
necessarily imply that anaphylaxis in the guinea pig is not the result of 
histamine release. Rather, when histamine is released as a result of the reaction 
between antigen and antibody, the site of that release is probably intracellular. 
The opportunity for a drug to block the effects of a substance which is released 
intracellularly is slight. On the other hand, a drug can be highly effective in 
blocking the effects of an agent that comes to the cells by way of the circulation. 
Therefore, it is understandable why those reactions to histamine which depend 
upon the release and the subsequent diffusion of histamine can be effectively 
blocked by the antihistaminies, whereas those reactions which result from the 
release of histamine directly within the effector cell cannot be effectively blocked. 


4 
“4 


GILMAN: PHARMACOLOGY OF DRUGS IN ALLERGIC CONDITIONS 287 


We could discuss together the basie pharmacologic actions of these drugs 
for hours at a time, but I think I will close my discussion with what I thought 
was a rather interesting question that was submitted for the Colloquium. The 
question that was raised, and one I have discussed many times with members of 
this group, is this: Is there any pharamocologice basis for the Gay formula in 
the treatment of asthma? One point that is not clear in my mind is whether 
or not this formula of Gay is effective in the treatment of asthma. Enough 
questions have been asked about it, and enough comment has been raised so 
that I begin to wonder if it is not effective. Are patients getting relief? 

I have been told that the Gay formula consists of digitalis, iodides, bar- 
biturates, and Fowler’s solution. I do not have to tell this group the possible 
contributions of the iodides and barbiturates to the treatment of the asthmatic 
patient. I think we can ignore the digitalis. It is present in small amounts and 
cannot possibly make a significant contribution. We are left with this problem: 
Does arsenic play any role in the treatment of asthma? One of the outstanding 
pharmacologic actions of arsenic is to depress lymphoid and myeloid tissue. 
Lymphoid and myeloid tissue have been implicated as the chief sites of antibody 
formation. I think that if by any chance the Gay formula is effective, the 
mechanism of action of arsenie on lymphoid and myeloid tissue as related to the 
production of antibodies is worthy of fundamental investigation. 

In conclusion I would like to say that the pharmacologist, as well as the 
allergist, appreciates the fact that the contribution of drugs to the problems of 


allergy has not been very great. All the pharmacologist has been able to offer 
are a few tools for symptomatic control. However, it is the responsibility of the 
allergist to engage in and stimulate that type of fundamental research which ean 
help to elucidate the basic mechanisms of the allergic state so that the problem 
ean be approached from the ground up, rather than from the symptoms down. 
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PULMONARY FUNCTION STUDIES IN BRONCHIAL ASTHMA*t 


Louis Turt, M.D., ANp GrorGe I. BLUMSTEIN, M.D., PHILADELPHIA, Pa. 
WITH THE TECHNICAL ASSISTANCE OF V. Murtet. Heck, M.T. 


INTRODUCTION 


REVIOUS studies of bronchial asthma have placed undue emphasis on pa- 

thology, etiology, and methods of diagnosis and treatment. Insufficient at- 
tention has been paid to the physiology of the disease, especially its pathologic 
physiology. The recent perfection and popularization of pulmonary surgery 
for neoplasms, bronchiectasis, and tuberculosis has emphasized the necessity for 
the development of objective tests for the determination of pulmonary function. 
The degree of postoperative dyspnea and cyanosis, so commonly encountered in 
such surgical procedures, would invariably be in keeping with the predicted 
findings of pulmonary function studies. Sinee bronchial asthma may lead to 
or be associated with emphysema, pulmonary fibrosis, and bronchiectasis, we 
thought that this method of study likewise could be utilized for the detection 
of early involvement of the pulmonary tissue and also, as a means of following 
the course of asthma and as an aid in the prognosis of the disease. 

Many investigators,’ employing static spirometry, have demonstrated a re- 
duction of the vital capacity during asthmatic seizures and a return to normal 
in the symptom-free intervals. The administration of epinephrine usually was 
followed by symptomatic improvement with a disappearance of the dyspnea. 
The vital capacity after epinephrine approximated but did not always reach 
the values obtained in the asvmptomatie state.*!? Failure of the vital capacity 
to increase after epinephrine was attributed to persistence of the pathologie state 
initiating the asthma or to resultant pulmonary emphysema or fibrosis. 


PHYSIOLOGIC CONSIDERATIONS 


A complete study of pulmonary function would involve the determination 
of three factors, briefly summarized for the purpose of study as follows: 


I. External respiration—tranpsort and interchange of gases between the oustide world and 
the blood 
A. Divisions of lung volume (staties) (Fig. 1) 
1. Tidal air—Volume of a normal quiet respiration, 500 c.e. 
2. Complemental air—Volume of a maximal inspiration measured from the end of 
a normal inspiration, 2,500 e.e. 
. Supplemental or reserve air—Volume of a maximal expiration measured from the end 
of a normal expiration, 1,000 e.c. 
4, Residual air—Volume of air remaining in the lung after a maximal expiration, 
1,500 
5. Mideapacity or functional residual air—Volume of air remaining in the lung after 
a normal expiration (equal to sum of residual and reserve air), 2,800 e.e. 
6. Vital capacity—Volume of a maximal expiration after a maximal inspiration (sum 
of tidal, complementary, and reserve air volumes), 4,000 e¢.e. 
7. Dead space—Volume of air in the trachea, bronchi, and bronchioles, 150 e.e. 


*Read at the Fourth Annual Meeting of the American Academy of Allergy . Loui 
Mo., Dec. 15-17, 1947. 
_— +From the Clinic of Allergy and Applied Immunology, Temple University School of 
Medicine. 
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Fig. 1.—Schematic representation of divisions of lung air volume. 


B. Dynamics—Rate of change of lung volumes 
1. Oxygen use in cubic centimenters per minute, 200 e.e. 
2. Respiratory rate, 8 to 20 per minute 
3. Minute volume—Volume of air inspired per minute, 4,000-8,000 ¢.c. (average, 7,000 e¢.c.) 
4 


. Ventilatory equivalent—Amount of air that must be ventilated so that patient absorbs 


100 ce. of oxygen 


v. E, —_Minute volume (liters per minute) x 100 


Oxygen use (c¢.c. per minute) 


The higher the V.E. value, the less efficient is the ventilatory function. (2-4) 
Maximum breathing capacity—Maximum volume of air which the patient is able to 
ventilate in one minute; index of the maximum ability of the ventilatory apparatus 
to supply air under conditions of maximum demand, 20-100 liters per minute 
IT. Internal respiration—Interchange of respiratory gases to and from the tissues 
A. Oxygen content of arterial blood 
B. Oxygen capacity of venous blood 
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pH 

D. Total CO, content of serum 

Serum chlorides 

F. Total base 

III. Cireulatory status—Transport of respiratory gases from pulmonary tissue to point of 

utilization. 

A. Cireulation Rates \ 
1. Arm to tongue 
2. Arm to lung 

B. Venous pressure 

C. Rapid saline infusion (1,500 ¢.c.) 

D. Electrocardiogram 


The present communication deals only with a study of external respiration 
in patients with bronchial asthma. Other studies involving the respiratory 
function of the blood and evaluation of the circulatory status are in progress. 


TECHNIQUE AND CALCULATIONS 

A Sanborn basal metabolism machine was used to obtain a graphie record 
of the tidal volume, respiratory rate, oxygen. utilization, and the vital capacity. 
The state of the soda lime was checked before each determination since its 
failure to absorb the CO, would result in respiratory stimulation and false read- 
ings. To obtain the M.B.C. (maximum breathing capacity) the patient was 
instructed to breathe as deeply and rapidly as possible. Emphasis was placed 
on the depth rather than the rate, for it has been shown that slow deep breath- 
ing is more efficient than rapid shallow breathing. In this instance the drum of 
the spirometer was inflated with air and the soda lime removed, whereas the 
tidal volume and oxygen consumption previously were obtained with the use of 
oxygen and soda lime. The M.B.C. determinations were carried out for thirty 
seconds and multiplied by two because of the dizziness that is so apt to follow 
continued foreeful respirations. From these calculations the ratio between the 
minute volume respiration and the maximum breathing capacity could be de- 
termined. This is termed the breathing reserve and is expressed in percentages 
as derived from the following equation: 


M.B.C. 


MBC x 100 BR. 
M.V. = Minute volume. 
B.R. = Breathing reserve. 


The breathing reserve has been found to have a high degree of correlation with 
the clinical functional capacity and therefore can be used as an index of the 
degree of disability. Its values also indicate the imminency of dyspnea, i.e., 
the lower the reserve the greater the possibility of dyspnea on exertion. This 
method of estimation of functional lune capacity is far superior to the vital 
capacity estimations because it introduces the element of time. The vital ea- 
pacity has been found wanting in patients with mild to moderate impairment of 
ventilatory function, for if given sufficient time such patients can produce a 
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fairly normal isolated reading for vital capacity determination. The introdue- 
tion of the time element in the newer method of determination renders the sub- 
ject incapable of performing a series of such respirations in a stated time. As 
a consequence, a lower degree of clinical correlation with functional pulmonary 
impairment has been obtained by vital capacity. determinations than by estima- 
tion of the maximum breathing capacity or breathing reserve. 

A group of asthmatic patients were studied at various stages of the disease, 
both during the course of the attack and after recovery from it, regardless of 
how this was effected. In many instances spirometric function studies were 
done just before and also thirty to sixty minutes after the administration of a 
bronchodilator, usually 0.5 ¢.¢. aqueous epinephrine. This would serve to dif- 
ferentiate impairment due to bronchoconstriction from that due to irreversible 
changes such as pulmonary fibrosis and emphysema. To better emphasize this 
feature a group of asthmatie patients were selected that showed varying degrees ° 
of emphysema. 

A group of hay fever patients also were studied by this method before, 
during, and after the pollinating seasons. Impairment of the vital capacity has 
been reported in such subjects' during the period of pollination. The utiliza- 
tion of this method of study seemed desirable in an effort to detect early in- 
volvement of the bronchial shock organ in hay fever patients. Hay fever is a 
frequent precursor of bronchial asthma; henee, it was felt that the differentiation 
into potentially asthmatic and nonasthmatie groups might be accomplished by 
this means. Thus, it might serve as an objective prognostic test in patients in 
whom long-continued pollinosis might terminate in bronchial asthma. 

In order to determine whether the maximum respiratory effort had been 
expended in obtaining the maximum breathing capacity, the inhalation of 10 
per cent CO, was employed to check our previous results. Carbon dioxide pro- 
vides sufficient respiratory stimulation to insure maximum rapid breathing 
which then would serve as a guide in judging the accuracy of the maximum 
breathing capacity previously obtained when CO, was not used. 

A group of normal healthy, nonasthmatie individuals were used as con- 
trols. They were subjected to the same procedures as already mentioned for 
the asthmatie subjects to determine normal values and to note what effect 
epinephrine administration had on the final calculations. 

In order to simplify the results of these experiments only the figure for the 
breathing reserve will be given since this alone possesses a high degree of 
accuracy when compared with the.clinical state of the subject. Cournand and 
Richards'* have shown that the threshold of dyspnea is reached usually when 
the reserve falls to between 60 and 70 per cent. The standard deviation as 
worked out by these authors varied between 2.4 to 4.5. 


RESULTS 


Twenty-two asthmatic patients were studied by this method. Most of 
them were actively asthmatic at the time the tests were performed as judged 
by subjective complaints of tightness of chest or as determined by the finding 
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of dyspnea and/or wheezing in the chest upon objective examination. The 
whole group displayed varying degrees of emphysema although it sometimes 
was impossible to detect even the earliest type of emphysema by objective exam- 
ination. 

The breathing reserve was impaired in all patients complaining of subjec- 
tive or objective dyspnea. The degree of impairment was proportional to the 
state of dyspnea, i.e., those having tightness of the chest had less impairment 
than those manifesting active asthma. These readings, however, were not true 
indices of their respective reserves, for if such patients were re-examined in an 
asthma-free interval their reserves were invariably elevated above the threshold 
necessary to produce dyspnea. 

Patients exhibiting continued impairment of the breathing reserve after the 
administration of a bronchodilator had a low degree of tolerance for physical 
activity. This was invariably due to pulmonary fibrosis or emphysema, either 
resulting from or associated with asthma. The degree of impairment was 
directly proportional to the ease with which dyspnea could be produced by 
exercise. Table I shows the results of such studies. Note that the increased 
reserve corresponds with subsidence of symptoms. These findings are in keep- 
ing with those of Hurtado and Kaltreider!? who demonstrated an increase in the 
mid-capacity and a decrease in the vital capacity during the distress of an 
asthmatie seizure. The administration of a bronchodilator afforded subjective 
relief in the test subjects with a parallel increase in vital capacity and a cor- 
responding decrease in the mid-capacity. They also parallel the results of Bald- 
win'® who in a detailed study of ten asthmatic patients demonstrated a marked 
impairment of the bellows action in nine of the ten subjects as shown by a de- 
crease of the M.B.C. to 58 per cent of the predicted value. The values increased 
to 81 per cent of that predicted, following administration of a bronchodilator. 
The absolute functional pulmonary impairment can be judged only, therefore, 
after the elimination of bronchoconstriction by the administration of a broncho- 
dilator. The vital capacity in most instances paralleled the increase in the 
breathing reserve but occasionally lagged behind it or was unaltered despite 
clinical improvement of dyspnea. Here again, the newer method of study has 
another advantage over simple spirometry (vital capacity). 

The inhalation of 10 per cent CO, had no appreciable effect on the maxi- 
mum breathing capacity when administered to normal control or asthmatic test 
subjects. This indicates that the determinations were made following maximal 
respiratory effort. The administration of epinephrine in our test subjects did 
not alter our caleulations in the least. The effect of epinephrine in our asthmat- 
ics, therefore, must be due solely to its bronchodilator action. 

Twelve hay fever patients were studied by this method before or after and 
during the pollinating season. The literature contains references demonstrat- 
ing a lowered vital capacity in hay fever subjects during the period of pollina- 
tion.’ This might well represent the earliest form of bronchoconstriction in 
allergic patients who may be potential asthmatics. This involvement contained 
such broad implications that it seemed worth while to try to determine this factor 
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TABLE I. PULMONARY FUNCTION STUDIES ON ASTHMATICS DURING ACUTE ATTACKS 
AND AFTER SUBSIDENCE OF SYMPTOMS 


BREATH - 
ING RE- 
SERVE VITAL 


NAME | AGE SEX DATE (%) |CAPACITY SYMPTOMS OR THERAPY 
E.T. 30 F d/ 3/47 56.7 1,975 Marked wheezing and dyspnea 
3/19/47 75.0 1,950 Wheeze on deep inspiration 
5/28/47 82.6 2,725 Asymptomatic 
R.M. 46 M 10/26/46 42.0 Mild dyspnea and wheezing 
TES 1 hour after 0.7 ¢.c. adrenalin 
Rh. €. 50 F 11/ 6/46 49.6 Tightness of chest 
70.5 1 hour after 0.4 ¢.c. adrenalin 
DP. IS F 10/ 5/46 51.7 Mild wheezing, no dyspnea 
72.3 1 hour after 1.0 ¢.c. adrenalin 
A.M. 31 F 10/12/46 74.1 Mild dyspnea and wheezing 
\ : 69.6 Same-unrelieved by 1 ¢.c. adrenalin 
A.F. 42 M 4/21/47 77.0 2,700 ‘*‘Heaviness in chest’’ 
87.2 3,050 ‘‘ Breathing easier’’ 
M.M. 34 M 4/14/47 82.0 3,350 Mild dyspnea and wheezing 
6/15/47 86.5 3,200 Asymptomatic 
Vib. 23 F 11/27/46 49.4 Asthma 
6/12/47 87.1 2,625 Chest clear 
V.F. 65 M 3/26/47 31.7 2,350 Dyspnea and wheezing 


3/31/47 71.8 2,550 After bronchoscopy-asymptomatice 
5/12/47 70.2 2,325 Asymptomatic 
61 M 3/40 48.5 1,975 
3/12/47 42.1 2,550 
H.K. 63 M 2/ 1/47 28.4 520 Asthma with dyspnea 
64.5 790 20 minutes after 0.5 e.ec. adrenalin 
Audible wheeze 
Advanced emphysema 


D.L 22 F 1/18/47 84.2 2,550 Asymptomatic 
77.8 2,400 1 hour after 0.5 ¢.c. adrenalin 

DD 31 F 6/ 2/47 84.2 2,300 Mild cough 
E.S 14 M 7/10/47 79.7 2,250 Asymptomatic 
M.S. 44 F 11/14/46 68.9 Asthma 
D.A. 59 F 6/19/46 (i Asthma 
W.D. 32 M 6/12/46 67.5 Asthma 
J.8. 60 M 6/ 6/46 32.6 Severe asthma 
A. M 5/15/46 69.3 Wheezing 

5/22/46 77.6 Chest clear 
D.F 63 F 2/17/46 71.6 2,150 Chest clear 
Ss. D 63 M 4/21/47 51.6 3,650 Heaviness of chest 


6/ 4/47 57.1 3,000 Slight wheeze in chest 

6/12/47 46.2 1,700 Dyspnea and wheezing 

6/12/47 68.9 2,000 10 minutes after 0.5 ¢.c. adrenalin 
6/30/47 75.1 2,250 Symptomatic 

3/ 1/47 50.3 1,150 Dyspnea and wheezing 
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56.5 1,150 4 hour after 1/100 gr. nitroglycerine 
10/11/47 68.6 900 Asymptomatic 
(7 months 64.4 900 Asymptomatic 
after 
breathing 
exercises ) 


by applying a test more sensitive than the vital capacity. Six of the twelve 
patients tested showed no significant change in the functional pulmonary ¢a- 
pacity during the pollinating season (Table Il). The other six subjects showed 
some bronchoconstrictive element that could be alleviated by a bronchodilator 
(Table III). In four of the subjects it was statistically significant. Two of these 
four subjects had already manifested symptoms of pollen asthma that had been 
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controlled by specific treatment. The group showing no change in pulmonary 
capacity also contained two patients who had pollen asthma prior to onset of 
treatment. 


TABLE II. COMPARISON OF MEASUREMENTS BEFORE OR AFTER AND DURING POLLEN SEASON OF 
PATIENTS SHOWING NO PULMONARY IMPAIRMENT 


BEFORE SEASON DURING SEASON 
ADRENALIN | ADRENALIN 

BREATH- BREATH - BREATH - BREATH- 

VITAL ING RE- VITAL - | ING RE- VITAL ING RE- VITAL ING RE- 

PATIENT CAPACITY | SERVE |CAPACITY SERVE |CAPACITY SERVE [CAPACITY SERVE 
2,650 78.4 2,650 87.6 2,625 75.7 2,500 Teel 
2 2,150 89.0 2,150 87.1 2,300 84.7 2,300 84.2 
3,000 86.5 3,050 85.8 2,500 85.1 3,100 86.9 
4 2,500 67.0 2,850 73.0 2,650 85.3 2,400 $2.9 
2,600 83.0 2,500 65.7 2,500 2,500 
G* 2,990 S4.8 3.070 83.3 2.900 §2.4 O50 82:5 

*Patient has definite history of pollen asthma. 
TABLE III. COMPARISON OF PATIENTS WITH PULMONARY IMPAIRMENT 
BEFORE SEASON DURING SEASON 
ADRENALIN | ADRENALIN 

BREATII- BREATII- BREATH - BREATI- 

PA- VITAL ING RE- VITAL ING RE- VITAL ING RE- VITAL ING RE- 
TIENT CAPACITY| SERVE CAPACITY| SERVE |CAPACITY| SERVE | CAPACITY SERVE 
2,100 79.0 2,000 74.7 1,950 1,900 82.8 
8 3,100 84.7 3,100 Ti 2,700 760 2,900 81.9 
“39. 3,650 79.6 3,500 3,850 4,100 84.7 
10 2,550 81.9 1,700 75.9 1,550 66.0 1,600 ¢ 74.0 
1,950 83.6 1,750 81.7 1.900 1,856 83.9 
2 1,050 61.9 1,000 69.8 850 DH, 1,000 72.8 


*Patient has definite history of pollen asthma. 


While it would seem from the study of this small and statistically insignifi- 
cant group of patients that dynamie¢ spirometry might help to detect broncho- 
constriction in some hay fever patients, it still should not be used as a eriterion 
by which to separate hay fever victims into potentially asthmatic and non- 
asthmatie groups until more definite data is available. 


DISCUSSION 


The study of the pulmonary functional capacity has been applied to a group 
of allergic individuals in order to detect the earliest signs of involvement of 
pulmonary tissue and as a method of following its course. It formerly was cus- 
tomary to say that an individual was emphysematous when the antero-posterior 
diameter of his chest was increased or when there was separation of the ribs 
or hyperaeration on roentgen-ray examination. This usually implied some de- 
gree of impairment of the pulmonary function but neither of these objective 
methods could approximate the degree of disability. Previous investigators 
have demonstrated normal pulmonary function in the presence of marked 
emphysema as determined by external mensuration and x-ray studies.7 Fig. 
2 illustrates one such patient exhibiting signs of marked emphysema without 
impairment of pulmonary capacity. 
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The degree of disability will invariably parallel the results of dynamie 
(B.R. x 100) 


M.B.C. 
to the changes in the size or shape of the chest. 


spirometry and will not necessarily bear a constant relationship 


2. 


The reported decrease in vital capacity in hay fever subjects during the 
pollinating season has partially been borne out by these studies as indicated 
by the decreased reserve during this time. This decrease was found to be due 
to bronchoconstriction since it could be relieved by a bronchodilator. Such 
involvement could not be used as a satisfactory indicator of the asthmatic pro- 
pensities of the patient since several patients with established pollen asthma 
did not react in this fashion. It would be interesting to repeat these procedures 
on larger groups of hay fever patients in order to decide the exact significance 
of these findings. 


The value of breathing exercises in asthmatic patients has long been prac- 
ticed but seldom properly evaluated by objective studies.'* It is interesting 
that in one such patient exhibiting mild pulmonary fibrosis from tuberculosis 
in whom a right phrenicectomy was performed the functional studies showed a 
moderate rise after he had carried out the exercises for six months. 


AFTER BRONCHODILATOR 


VITAL BREATHING VITAL BREATHING 
CAPACITY RESERVE CAPACITY RESERVE 
3/ 1/47 1,150 50.3% 1,150 56.5% 


10/11/47 900 64.4% . 700 68.6% 
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It is possible that the present method of studying pulmonary function might be 
useful in studying the effects of breathing exercises. It also could be used to 
test the bronchodilating qualities of new therapeutic agents.'? It might also 
serve to differentiate the qualitative reaction of drugs. Thus, for example, the 
antihistaminics would be expected to relieve constriction due to histamine but 
would not alter constriction due to other causes. 


SUMMARY 

1. The principles of static and dynamie spirometry have been reviewed and 
the advantages of the latter cited. 

2. Impairment of the functional pulmonary capacity in asthmatic patients 
often can be satisfactorily estimated only after the administration of a bron- 
chodilator. 

3. This method of study is superior to external mensuration or roentgen-ray 
examination in determining the extent and degree of disability from pulmonary 
emphysema and fibrosis and may be of prognostic value. 

4. Variable reactions were encountered in a small group of hay fever pa- 
tients during the pollinating season. These alterations were not indicative of 
an asthmatic potential since they did not occur in some patients with established 
pollen asthma. 

5. The possibility of utilizing these methods for the determination of the 
qualitative and quantitative bronchodilating action of drugs or of the value of 
breathing exercises in asthmatics is indicated. 


REFERENCES 


1. Myers, J. A.: Vital Capacity of the Lungs, Baltimore, 1925, Williams & Wilkins. 
2. Myers, J. A., and Cady, L. H.: Studies on Respiratory Organs in Health and Disease: 
Vital Capacity in 347 Cases of Disease of Bronchi, Journal-Lancet. 45: 66, 1925. 
3. Leas, R. D.: Vital Capacity: Study of Effect of Breathing Dry Air, Arch. Int. Med. 
39: 475, 1927. 
4. Feinberg, 8S. M.: The Vital Capacity in Bronchial Asthma, J. ALLERGY 1: 506, 1930. 
5. Lewis, W. K., Jr.: Observations on Lung Ventilation in Bronchial Asthma, Ztschr. f. d. 
ges. exper. Med. 82: 71, 1982. 
6. Wellpot, E.: Pulmonary Volume of Patients With Chronie Bronchitis or Bronchial 
Asthma, Beitr. z. Klin. d. Tuberk. 91: 245, 1938. 
7. Mudd, S. G.: Clinical Spirography: Observations in Bronchial Asthma; Observations 
on Variety of Respiratory Abnormalities, Boston M. & 8S. J. 193: 345, 1945. 
8. Colmes, Abraham, Medalie, D., and Factoroff, E.: The Influence of Adrenalin Upon 
the Vital Capacity in Asthma, J. ALLERGY 2: 356, 1931. 
9. Lageder, K.: Influence of Epinephrine Inhalations on Pulmonary Ventilation in Bron- 
chial Asthma; Its General Effect, Beitr. z. Klin. d. Tuberk. 83: 605, 1933. 
10. Alexander, H. L.: Emphysema, J. ALLERGY 4: 191, 1933. 
11. Alexander, H. L., and Kountz, W. B.: The Use of Ephedrin in Emphysema, Tr. A. Am. 
Physicians 51: 322, 1936. 
12. Westcott, F. H., and Gellson, R. E.: Treatment of Bronchial Asthma by Inhalation 
Therapy (Epinephrine), With Vital Capacity Studies, J. ALLERGY 14: 420, 1943. 
18. Brown, E. A., Nobili, C., and Sanella, T. and Wadsworth, G. P.: Dyspnea and Dimin- 
ished Vital Capacity as a Symptom and a Sign in Hay Fever, Dis. of Chest 1: 205, 
1946. 
14, Cournand, A., and Richards, D. W., Jr.: Pulmonary Insufficiency I. Discussion of a 
oe Classification and Presentation of Clinical Tests, Am. Rev. Tubere, 44: 
a0, te 


| 
. 
e 
‘ 
4 
ist 


TUFT AND BLUMSTEIN: PULMONARY FUNCTION STUDIES 297 


15. Hurtado, A., and Kaltreider, N. L.: Studies of Total Pulmonary Capacity and Its Sub- 
divisions VII. Observations During the Acute Respiratory Distress of Bronehial 
Asthma and Following the Administration of Epinephrine, J. Clin, Investigation 13: 
10535, 1934. 

16. Combined Staff Clinics of College of Physicians and Surgeons, Columbia University: 
Bronchial Asthma, Am. J. M. Se. 1: 189, 1946. 

17. Ornstein, G. G., and Epstein, I. G.: Spirometry as Procedure of Determining Pulmonary 
Efficiency in Pulmonary and Heart Disease: Failure of X-rays of Chest in Estimat- 
ing Pulmonary Reserve, J. M. Soc. New Jersey 37: 410, 1940. 

18. Pescher, J.: Prophylaxis and Therapy of Chronic Bronchitis, Emphysema and Asthma 
by Methodie Gradual Respiratory Training by Spiroscopy, Avenir méd. 36: 153, 1939, 

19. Wyss, F., and Wilbrandt, W.: Quantitative Pneumometrie Evaluation of Asthmatic 
States and Their Pharmacotherapy, Helvet. med. acta 12: 819, 1945. 


DISCUSSION 


DR. HARRY ALEXANDER, St. Louis, Mo.—Any comment I have concerning the 
techniques involved and the results achieved are so trivial that I shall not enlarge upon them. I 
should like to say something about this work as a whole. 

As you know, spirometric studies in emphysema particularly and in bronchial asthma 
are by no means new. During the earlier days of development of spirometry, some twenty- 
five or thirty years ago, a good deal of work was done on emphysema and figures were ar- 
rived at which seemed entirely satisfactory. 

This was done largely in this country at Dr. DuBois’ clinie at Cornell, followed in 
Montreal by Dr. Johnathon Meakins and Dr. Ronald Christie. But that was some time ago. 
Their results have stood throughout the intervening decade and a half and so many texts that 
one reads now on asthma and emphysema, in which this subject.is described, refer to a some- 
what antiquated literature. 

During the course of the last decade or more there have developed, as you have heard, 
much more critical studies based on breathing reserves and other techniques, upon which this 
work is based. In the last five or six years the work of Cournand and Kichards, Drs. Lowell 
and Curry, and others on various phases of physiology of pulmonary ventilation have been 
perfected. 

Here, then, we have a very timely improvement on older methods which brings up to 
date the subjects in which we are very much interested. It brings in new facts on hay fever 
as well as the newer measurements of asthma. 

I am very much interested in the proposed second part of this paper. The first part 
deals with the measurement of mechanisms wherein there was an exchange of atmospheric air 
through the alveolar membrane into the blood. The second part will give the amount of im- 
pairment by values of blood oxygen unsaturation, circulation time, especially the arm-to-lung 
times. I trust these papers which supplement each other will be presented as one. 

I am sure everyone realizes what an enormous amount of work this entails and what 
a very important and portentious experiment this is. I think it is very courageous to attack 
a problem of this magnitude and I hope it will be completed. I, for one, will look forward 
with no small interest to the final results. a 


STUDIES IN CONTACT DERMATITIS 


VII. THe RESPONSE oF HEALED SPECIFIC DERMATITIS SITES TO STIMULATION 
With ANOTHER CONTACTANT* 


MAX GROLNICK, M.D., BROOKLYN, N.Y. 


HE nature of the response of the skin at a healed site of contact dermatitis 

to tests with specific wheal-inducing atopens was reported by Grolnick, 
Bowman, and Walzer’ in a previous communication. We observed that in 
atopie individuals when areas of skin which had been the seats of healed specific 
dermatitis were tested by the intracutaneous technique with specifie atopens 
such as ragweed or dander extract wheals were elicited which were greater in 
most instances than at normal comparative sites in the same individuals. 

The present study will deal with the nature of the response of healed sites 
of contact dermatitis to the subsequent application of a second allergenic ex- 
citant (contactant). The results of this experiment are of significance to the 
subject of so-called local skin sensitivity. 


PROCEDURE AND TECHNIQUE 


The subjects studied were patients making routine visits to the allergy 
clinic mainly for the management of respiratory allergies. Persons with skin 
ailments were not used. The subjects (both male and female) ranged from 16 
to 59 vears of age. 

Two groups were employed, each consisting of twenty-one subjects. The 
first was composed of patients known to be sensitive to poison ivy. Reactions 
were produced on the lateral surfaces of the arms by means of the application 
of a patch test with a 2.5 to 10 per cent paste of poison ivy extract in lanolin. 
In the second group were subjects who had been artificially sensitized with 
the fluid extract of Krameria as used in previous experiments.” * Reactions 
were induced likewise on the arms of these subjects. 

The initial response in both groups ranged in degree from ++ to 
++++42+ reactions. The sites were marked with indelible pencil. They were 
not retested until evidence of the inflammatory process, such as redness, vesi- 
culation, swelling, or desquamation had disappeared. The intervals between 
the initial application to a site of the excitant and the retesting of that site 
with the second contactant ranged from 28 to 70 days in Group 1 and from 21 
to 131 days in Group 2. 

When the specific ivy-sensitive sites in Group 1 had completely healed, 
a piece of white blotting paper measuring one-half inch square was saturated 
with the Krameria extract and applied as a patch test directly over the previous- 
ly treated area. Control patch tests were done in only twelve of the twenty-one 


*Read at the Fourth Annual Meeting of the American Academy of Allergy, St. Louis, Mo., 
Dec. 15-17, 1947. 
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subjects. In six, they were placed on an adjacent area of skin several inches 
distant from the test and in the remaining six subjects, on a comparable area 
of the opposite arm. Both tests and controls were removed after forty-eight 
hours. 

When the specific Krameria-sensitives sites in Group 2 had healed, each’ 
area was patch tested with a 10 per cent paste of poison ivy residue in lanolin. 
Controls were done on all subjects on comparable areas of the opposite extrem- 
ity. Tests and controls were removed after twenty-four hours. 


FINDINGS 

Group 1. The findings are summarized in Table I. The intervals between 
the first and second tests were sixty-one to ninety-eight days. Six of the 
twenty-one subjects gave positive reactions to the second contactment, ranging 
in intensity from ++ to ++++. They appeared as typical epidermal contact- 
ant reactions. Controls had been done on only two of the six subjects and these 
were negative. The response to the second test (KX) was of lesser intensity than 
the original test (1) in five subjects and was of greater intensity in the sixth. 


TABLE I. PositiIvE REACTIONS WITH SECOND CONTACTANT; INITIAL STIMULUS WITH 
PoIson Ivy; RESTIMULUS WITIT KRAMERIA 


| INTERVAL 
BETWEEN LATER TESTS WITH CONTACTANT 2 

SUB- | INTENSITY OF | TESTS ] AND 2 | INTENSITY OF | CONTROL INTERVAL 
JECT | REACTION 1 (DAYS) REACTION 2. | TEST 2 AFTER TEST 2 RESULT 

1 a ++ 0 4 days 

2 +++ 63 

3 Be 56 ++ 0 14 days 0* 

4 ++++2 60 +++ 

5 +++ 98 + months pos. t 

6 +44 63 ++ 14 weeks 0* 


*Subsequent tests with Krameria were positive (induced sensitivity). 
+Induced sensitivity due to multiple tests with Krameria. 


It was possible to test four of the six subjects (1, 3, 5, 6) at later dates 
(four days to four months) to determine whether they had become sensitized to 
Krameria. The first such test was negative in three subjects (1, 3, 6) and a 
later test was positive (induced sensitivity). In one subject (5) the first retest 
was positive. This was probably an instance of active sensitization by the see- 
ond application of the excitant.* 

Group 2.. The findings are summarized in Table II. The intervals between 
the first and second tests were 26 to 128 days. Seven of the twenty-one subjects 
gave typical patch test reactions to the second contactant, ranging in intensity 
from ++ to +++4+. Controls in all cases were negative. The reaction to the 
second test (1) was of lesser intensity than the original in four subjects, of 
greater intensity in one subject, and the same in one subject. 

Tests at a later date to determine the presence of sensitivity to the second 
contactant were done on two of the seven subjects. The first such test was 
negative in both instances, but a later test was positive in Subject 3. 
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If. Posrrive REACTIONS WITH SEcoND CoNTACTANT; INITIAL STIMULUS WITH 
KRAMERIA; RESTIMULUS WITH POISON IVY 


INTERVAL 


BETWEEN LATER TESTS WITH CONTACTANT 2 

SUB- | INTENSITY OF | TESTS ] AND 2] INTENSITY OF | CONTROL INTERVAL 
JECT | REACTION ] (DAYS ) REACTION 2 TEST 2 AFTER TEST 2 RESULT 

1 ++ 30 ++ <0 74% months 0 

2 ++ 26 $4 0 

3 +4+4+4+2 107 +++2 0 4 days 0* 

4 42 ++ 0 

5 +++4 128 0 

6 ++ 57 ++t 0 

7 +44 56 ++ 0 


*Subsequent tests with poison ivy were positive (induced sensitivity). 
+Test with poison ivy four months before experiment was negative. 


DISCUSSION OF RESULTS 


It must be decided from the findings in this experiment whether the re- 
sponses produced by the second contactant were of specific or nonspecific origin. 
The following evidence favors the conclusion that they were nonspecific effects. 


1. Tests with the second contactant were positive, whereas control tests on 
previously untreated areas were negative. 

2. Follow-up tests with the second contactant gave negative findings in 
five of six trials among the thirteen subjects who had shown a positive reaction 
to it previously. 

3. In one subject (6, Group 2), a test with ivy extract had been negative 
four months previously, yet the ivy test over the Krameria site was positive and 
the simultaneously applied control test was negative. 

4. Although only two subjects in Group 1 had had adequate controls, it 
should be recalled that the original studies in sensitization with Krameria’ 
showed that less than 1 per cent of the population gave a positive reaction to an 
initial test with the fluid extract. Thus, on a mathematical basis, the same in- 
terpretation can be applied to the results in the four noncontrolled subjects as 
im the controlled ones. 

5. The mechanical effect from the manner or technique of application of 
the second contactant could not be the cause of the nonspecific response inas- 
much as Krameria was applied on blotting paper, whereas poison ivy was used 
in ointment form. Thus, one method of patch testing served as a control for 
the other. 


In conclusion, the above evidence suggests that the healed site of a specific 
dermatitis is more reactive and responsive to a secondary chemical stimulus 
than the uninvolved area and that the effect of the second stimulus is non- 
specific. 


CLINICAL IMPLICATIONS—-A DISCUSSION OF THE SUBJECT OF LOCAL 


TLYPERSENSITIVENESS 


The findings just presented suggest a reconsideration of the subject of so- 
called local sensitivity and an evaluation of a recent recommendation? to employ 
the patch test as a diagnostic procedure in the etiology of what is generally re- 
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garded as atopic dermatitis. Since the original reference by Jadassohn’ in 
1923 to local skin sensitivity in a case of Odol eczema numerous authors have 
described and discussed this phenomenon. Bloch® called attention to regional 
differences in intensity of sensitivity in eczema states and observed that the 
skin near an involved area might be more reactive than other sites which were 
more distant. He added that sensitivity could be limited only to the areas 
where the skin most often had come in contact with the offending substance. 
Stauffer? described local sensitiveness in occupational dermatitis which was con- 
fined only to the sites of previous eczema. He advised against making tests on 
areas still presenting eczematous changes for such sites could be irritated by 
substances other than those responsible for the eczema. In discussing the re- 
sults of comparative tests at both formerly eezematous areas and uninvolved 
ones, this author’s interpretations seemed contradictory. 

Sulzberger and Kerr*®:® stated that local differences in skin sensitiveness 
were common and that a patient sensitive to a substance in the skin area in 
which the dermatitis had appeared could at the time of testing not be sensitive 
in another area. There are further references in the dermatologie literature to 
the subject of local skin sensitiveness (Strandberg,’® Bostrém,’! and others). 
More recently it was stated by Cooke? that local skin sensitivity existed, and 
that both the atopie and contact varieties of dermatitis were similarly initiated 
by external stimuli. 

In evaluating the information just presented, one must consider the fol- 
lowing data. The studies during the past decade by Landsteiner’? and his ¢o- 
workers Jacobs, Van der Scheer, and Chase in sensitization with chemical sub- 
stances would suggest the presence of a universal immunologic phenomenon, 
cellular, or possibly humoral. It may be inferred that such a mechanism is 
present in the contact allergies of human beings. If we are to accept the evi- 
dence of these authors in explanation of the mechanism of the contact eezemas, 
the existence of a strictly localized sensitiveness (allergic) of the skin becomes 
untenable. 


The evidence presented in this paper indicated a reawakening of healed 
specific eczematous reactions following nonspecific chemical stimulation. To 
all appearances these sites were grossly the same as the original specific ones, 
though in most instances they were of lesser intensity. Histologically, the 
similarity between a specific area of dermatitis and a nonspecific dermatitis 
produced by irritation with the same chemical in high concentration in a non- 
sensitive person was demonstrated by Mom and Leon."® 

The claim, then, for the existence of purely local areas of specific derma- 
titis has to be judged from the evidence offered by Landsteiner and his ¢o- 
workers that chemical hypersensitiveness is a manifestation of a general immu- 
nologie process and from the findings presented in this paper, namely that a 
chemical substance in a concentration which was nonirritating to the normal, 
nonsensitive skin was able to reawaken an apparently healed specific reaction. 


The following interpretation is offered in explanation of the findings in 
this experiment.* In a previous study of active sensitization of human beings’ 
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it was demonstrated that allergenic substances apparently remained fixed at 
previously nonreacting and nonsensitive skin sites for as long as six to seven 
weeks and that flare-up occurred at such sites when sufficient reacting or im- 
mune substances reached the sites. The allergenic substance is probably ‘fixed in 
the skin as modified antigen (Landsteiner).. In the present study healed 
specific sites became reactivated upon nonspecific stimulation after intervals of 
four to eighteen weeks. In addition to the data cited above, there is further 
evidence in the literature to support the view that allergenic substance remains 
fixed at healed specific sites for relatively long periods of time. Miiller’* showed 
in experiments in sensitization of human beings with ursol that the sensitizing 
site which had healed could again become active several weeks later by the ap- 
plication of a patch. test to another area with the specific substance. In a clin- 
ical report Counter’ observed in two cases the reactivation of healed test 
sites with the recurrence of the specific dermatitis from thirty-five to forty-five 
days (estimated) after application of the respective tests. One would have to 
infer that specific or allergenic substance remained fixed in the skin at the sites 
of healed patch tests for six or more weeks. 

Concerning the reactivation of an immune process by a nonspecific factor, 
the literature in allergy and immunology offers many such examples and only 
a few need be mentioned, namely the Shwartzman phenomenon, or the lighting 
up of aspirin urticaria upon the ingestion of fish, or the role of physical fac- 
tors in exacerbations of asthma, or the ability of an unrelated drug to light up 
a fixed drug eruption due to another chemieal.* 

It is suggested then that the occurrence of a positive reaction at a recently 
uninvolved site of dermatitis upon the application thereto or the rubbing in of 
a suspected allergenic substance may not always occur on a_ specific basis. 
Furthermore, in view of the findings reported in this paper and from other 
reports cited above, the subject of localized skin sensitivity requires renewed 
interpretation. Such considerations could have implications relating to classi- 
fication of allergic skin diseases, etiology of the eezemas, and compensation in 
occupational skin diseases. 

SUMMARY 


1. Healed aveas of contact dermatitis were tested with a second contactant 
substance in forty-two subjects. Thirteen positive reactions were obtained, 
whereas the controls which had been done in most instances were negative. 

2. The evidence suggests that a healed site of specific dermatitis is more 
reactive or responsive to a secondary chemical stimulus than is uninvolved skin, 
and that the effect of the latter may be nonspecific. 

3. The subject of local skin sensitiveness is discussed. 

4. An explanation is offered for the findings in this report. 
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THEPHORIN: AN EXPERIMENTAL AND CLINICAL EVALUATION 
IN ALLERGIC STATES*t# 


Leo H. Crier, M.D., THEoporr H. Aaron, M.D., PrrrspurcGH, Pa. 


HIS paper concerns itself with the presentation of experimental data and 

clinical evaluation of a comparatively new antihistaminie drug; namely, 
Thephorin§ (2-methyl-9-phenyl-tetrahydro-l-pyridindene). This drug is sol- 
uble at room temperature up to 3 per cent in water. 


TOXICITY 


Toxicity studies reveal that the L.D. 50 for guinea pigs is 125 mg. injected 
intraperitoneally. This compares favorably with Benadryl which is toxie when 
given intraperitoneally so that the L.D. 50 is 125 mg., or, when compared with 
Antergan, L.D. 50 of whieh is 175 mg. subeutaneously or 300 mg. orally. The- 
phorin, when injected subeutaneously in a 0.25 to 1 per cent solution, is ap- 
parently nonirritating. 

Thirty-seven patients had urinalyses performed both before and during the 
administration of 300 mg. per day without any change in the examination. A 
similar number of patients admitted to the wards of the hospital received 300 
mg. of Thephorin per day for three or four days, and blood pressure readings 
were taken at frequent intervals without showing any change. In a similar 
manner blood counts performed both before and after the administration of this 
drug for three days on thirty-seven patients showed no significant change. 

Thirty-seven patients received the same dose of Thephorin for three con- 
secutive days and electrocardiograms taken both before and during the admin- 
istration of the drug were compared. In one of these instances, a 70-year-old 
patient with heart failure, the T wave in CV, became inverted. This reverted 
back to normal upon withdrawing the drug. On readministration of the drug 
the T wave again became inverted. Another patient, a 65-year-old man with 
arteriosclerotic heart disease, showed an inverted T wave during the admin- 
istration of the drug. The T wave became upright after the medication was 
discontinued. It should be noted, however, that these changes occurred only 
in patients with various heart diseases and that they are reversible. No changes 
in the eleetrocardiograms were noted in any of the other patients. 

Eight patients were hospitalized and electroencephalograms were taken 
on each. Then two patients received 200 mg. of Benadryl daily, two received 
200 mg. of Pyribenzamine daily, two received 200 mg. of Thephorin daily, and 
two received 200 mg. of Neohetramine daily. On the second day the electro- 
encephalograms were repeated. It was noted with all patients that there was a | 

*From the Department of Medicine, Division of Allergy, School of Medicine, University of 
Pittsburgh, and the Montefiore Hospital. 

15-17, eee at the Fourth Annual Meeting of the Academy of Allergy, St. Louis, Mo., Dec. } 


tAided by a grant from the Hoffman-La Roche, Inec., Nutley, N. J. 
§Thephorin is a Hoffman-La Roche brand of Phenindamine. 
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sporadic increased fast activity superimposed on normal alpha rhythm. These 
did not appear to be artefacts because they appeared in all tracings while the 
patients were taking the drug. There was an occasional lowering of the ampli- 
tude of the waves while the medication was being administered. 


PROTECTIVE EFFECT OF THEPHORIN AGAINST HISTAMINE IN VIVO 


It was found that 0.4 mg. of histamine base per kilogram of body weight 
when injected into the dorsal vein of the penis of the guinea pig was fatal to 
100 per cent of the animals. This was done in order to show the comparative 
protective effect of Thephorin. Three milligrams per kilogram of body weight 
of Thephorin were injected intraperitoneally into guinea pigs. Fifteen minutes 
later the histamine base was injected into the dorsal vein of the penis. The re- 
sults are tabulated in Table I. Thus, with 3 mg. per kilogram of Thephorin, 
it was necessary to use 4.5 mg. per kilogram of histamine base to obtain 100 
per cent fatalities instead of the original 0.4 mg. per kilogram. In other 
words, the drug has protected against eleven times the lethal dose. It has been 
found by others,' using 3 mg. per kilogram of different drugs, that the amount 
of histamine base per kilogram that is lethal in 100 per cent of the cases was 
2.4 mg. for Antergan, 50 mg. for Neoantergan, 2 mg. for Benadryl, 15 mg. 
for Pyribenzamine, and 2.5 mg. for Neohetramine. 


TABLE I. EFrrect oF INJECTING VARYING DOSES OF HISTAMINE INTRAVENOUSLY INTO GUINEA 
Pigs FIrtEEN MINUTES AFTER INJECTING 3 MG. PER KILOGRAM OF 
THEPHORIN INTRAPERITONEALLY 


DOSE OF HISTAMINE BASE 


INJECTED INTO DORSAL NUMBER OF GUINEA PER CENT 
VEIN (MG./KG.) PIGS THAT DIED MORTALITY 

0.5 0 of 10 . 0 

1.0 3 of 7 42 

1.5 6 of 9 55 

2.0 12 of 14 85 

2.5 9 of 12 75 

3.0 25 of 31 80 

3.5 Sof 9 88 

4.0 12 of 13 92 

4.5 5 of 5 100 


PROTECTIVE EFFECT OF THEPHORIN AGAINST HISTAMINE IN VITRO 


Studies were carried out using the Schultz-Dale bath with guinea pig 
intestinal strips. One gamma per cubie centimeter of histamine base gave a 
good contraction of over one inch. It was found that this contraction was 
completely inhibited by adding a concentration of 2 gamma per cubic centimeter 
of Thephorin to the bath. (Fig. 1.) It has been determined? that 1 gamma of 
Pyribenzamine, 2.5 gamma of Antergan, 1 gamma of Neoantergan, 5 gamma of 
Benadryl, and 5 gamma of Neohetramine are each capable of the same in- 
hibition. 
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Fig. 1.—Thephorin protection versus histamine in vitro. 


PROTECTIVE EFFECT OF THEPHORIN AGAINST ANAPHYLAXIS IN VIVO 


(iuinea pigs were actively sensitized with horse serum. It was possible to 
produce fatal anaphylactie shock by injecting 1 ¢.c. of horse serum into the 
dorsal vein of the penis in a control group of five of these animals. Guinea pigs 
were also passively sensitized by injecting intraperitoneally 2 ¢.c. of rabbit anti- 
horse serum of a high titer. Two days later it was possible to produce fatal 
anaphylactie shock in a control group of five of these animals also by injecting 
1 ce. of horse serum intravenously. Varying protecting doses of Thephorin 
were injected intraperitoneally fifteen minutes prior to the injection of the 
shocking dose of horse serum. It was found that in our small series of experi- , 
ments passive and active sensitization figures were comparable. In our passively 
sensitized series 4 mg. per kilogram of Thephorin were capable of 92 per cent 
protection. (Table Il.) In our series of actively sensitized animals 4 mg. per 
kilogram protects 67 per cent of the animals from anaphylactic shock. (Table 
III.) Others have done similar experiments using Pyribenzamine and Benadryl 
as the protective agents.2. They, however, used a smaller amount of antigen. 
The results are comparable with those obtained here. With 3 mg. of Pyri- 
benzamine, using ten animals, they obtained 100 per cent survival, and with 
3 mg.-ot Benadryl, using ten animals, they obtained 100 per cent survival. 


TABLE II. ProvrectiveE EFFECT OF VARYING DOSES OF THEPILORIN IN PASSIVE ANAPHYLAXIS 


DOSE OF NUMBER OF 


THEPHORIN GUINEA PIGS PER CENT PER CENT 
(MG./KG. ) THAT DIED MORTALITY SURVIVAL 
2 of 7 29 
3 4 of 7 43 
4 1 of 12 8 92 
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TABLE IIT. PROTECTIVE EFFECT OF VARYING DOSES OF THEPHORIN IN ACTIVE ANAPHYLAXIS 


DOSE OF NUMBER OF 
THEPHORIN GUINEA PIGS PER CENT PER CENT 
(MG./KG. ) ; THAT DIED MORTALITY SURVIVAL 
2 2 of 3 66 34 
3 2 of 6 BB 67 
4 2 of 6 33 67 


PROTECTIVE EFFECT OF THEPHORIN AGAINST ANAPHYLAXIS IN VITRO 


Studies were carried out on the intestinal strip of the guinea pigs, which 
had been adequately sensitized with horse serum, using the Schultz-Dale bath. 
The intestinal strips showed a very marked contraction with 0.5 ¢.¢. of un- 
diluted horse serum. It was found that 0.05 gamma per cubic centimeter of 
Thephorin added to the bath completely inhibited the contraction with horse 
serum, while 0.025 gamma per cubie centimeter almost completely inhibited con- 
traction. (Fig. 2.) It has been shown? that the inhibition of 0.3 ¢.c. of antigen 
can be made possible by the addition of 0.025 gamma of Benadryl] or 0.025 
gamma of Neoantergan. 


Thephovin 


Herve 


Fig. 2.—Thephorin protection versus anaphylaxis in vitro. 


THE EFFECT OF THEPHORIN TAKEN ORALLY ON HISTAMINE AND ON 
ANTIGEN-ANTIBODY WHEALING 


Ragweed-sensitive patients were skin tested with ragweed and also with 
histamine 1:10,000 dilution. The wheals which formed within ten minutes 
were traced and recorded on transparent paper. The patients were then given 
200 mg. of Pyribenzamine orally and in one hour the skin tests were repeated. 
It was found that the wheals and flares were decreased in size. This same pro- 
cedure was repeated on another day on the same patients. The antihistaminic 
drug used this time was Thephorin in a dose of 200 milligrams. Here, also, 
the wheals and flares were decreased in size. The inhibition in both cases was a 
small amount. There appeared to be slightly less inhibition with Thephorin 
(Fig. 3). 
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Case C.R. 


Histamine 
1;20,000 istamin 
: 10,000 
Ragweed 


7 
Pbz. Histamine a () His tamine Pbz 
orally orally 


Ragweed 
0.01 N 
= - Ragweed C) 
0.01 N 


Case W.G. 


Histamine 
1:10,000 


Ragweed 
0.01 N 
Histamine 
1:10,000 
Pri benzamine 


200 mg. 
orally orally 


Ragweed 
0.01 N 


Fig. 3.—The effect of Thephorin taken orally on histamine and on antigen-antibody whealing. 


SPIROMETRIC EVALUATION OF THEPHORIN IN ASTHMA 


Thephorin was given to thirteen patients with different types of bronchial 
asthma. All had active asthmatic symptoms and/or rales and rhonehi were 
heard on examination of the chests. Their vital capacity was determined im- 
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mediately prior to the administration of the drug by the use of the MeKesson- 
Scott apparatus. This was done three times in all cases and the average was 
the figure reported. <A triturated tablet of 50 mg. of Thephorin was admin- 
istered orally at once. The readings were taken of the vital capacity in the 
same patient one-half hour and one hour later. The dose of 50 mg. was chosen 
in order to correlate as closely as possible to therapeutic trials of the drug. It 
can be noted in Table JV that six had an increased vital capacity within one- 
half hour. Seven patients did not improve or else their capacity decreased. 
In one hour eight improved their volume while five did not. One patient became 
much worse. Of the eight patients who improved, three had an inerease of ap- 
proximately 25 per cent or higher of their original vital capacity. Two of these 
improved patients noticed clinical improvement during the test, and one had the 
highest increase of about 58 per cent of his original vital capacity. No ecor- 
relation as to the type of asthma and the increase or decrease of vital capacity 
could be made although the majority were patients in whom extrinsic asthma 
was present. 


TABLE LV. SPIROMETRIC RESULTS FOLLOWING THEPHORIN 


VITAL CAPACITY IN LITERS 


PATIENT DIAGNOSIS 0 | 1% HR. | 1 HR. 

DS. Bronchial asthma (ext. and int.) 12 1.5 1.0 

A.H. Chronie asthmatic bronchitis 1.8 1.9 2.1 

J.A. Bronchial asthma (ext. and int.) ' 2.8 2.7 2.9 

J.C. Chronic asthmatic bronchitis 2.6 2.4 2.7 

Chronic asthmatic bronchitis 12 1.1 Much worse 

S. R. Bronchial asthma (ext. and int.) 3.2 2.8 2.6 

J.V. Bronchial asthma (ext. and int.) 2.6 2.4 3.0 

F. P, Bronchial asthma (ext. and int.) 2.4 3.0 2.9 

(Clinically better) 

H. H Bronchial asthma (int.) 1.8 1.8 1.9 

0. B Chronic asthmatic bronchitis 2.2 2.2 1.8 

C.M Bronchial asthma (ext.) 2.2 2.4 2.1 

A. P. Bronchial asthma (ext.) 3.8 4.5 4.8 

W.S Bronchial asthma (ext.) vee 2.4 2.7 
(Improvement ) 


Ext., Extrinsic type. 
Int., Intrinsic type. 


CLINICAL EVALUATION OF THEPHORIN 


This drug is available in coated tablets containing 25 mg. of Thephorin. 
The dose is one tablet every four hours. We gave the drug a clinical trial, 
using a total of 389 patients. Good relief was obtained in many eases. If a - 
larger dose was used it was found that the side reactions became too numerous. 
However, marked results were obtained with a dose of 75 to 100 mg. daily. The 
relief from one tablet when obtained lasted approximately two to five hours. 
We divided the results into No Relief, Slight Relief, Moderate Relief, and Com- 
plete Relief for purposes of tabulation and comparison. Some placebo controls 
were used. 

Hay Fever—A total of 180 patients with seasonal hay fever took the drug 
during the hay fever season. Ten per cent reported no results; 14 per cent, 
slight relief; 32 per cent, moderate relief; and 44 per cent, complete relief. 
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Many of these patients were receiving concomitant injection therapy. Here, 
comparison was made to the periods in whieh no medication was being used. 
These results compare very favorably with the results obtained with the other 
antihistaminie drugs. 

Allergic Perennial Rhinitis—Seventy-one patients with perennial allergic 
rhinitis were given Thephorin. Here, 17 per cent obtained no relief, 9 per cent 
had only slight relief, 39 per cent had moderate relief, and 35 per cent had com- 
plete relief. 

Bronchial Asthma.—Seventy-one patients with asthma of both intrinsic 
and extrinsic types took Thephorin. Forty-five had no relief at all, 28 per 
cent had only slight relief, 11 per cent had moderate relief, and 16 per cent had 
complete relief. In the majority of patients who received relief, the asthma was 
of the extrinsic type. As with the other antihistaminie drugs, this medication 
did not offer a great deal of help. 

Atopic Dermatitis.—A total of sixteen patients with atopic dermatitis took 
Thephorin with little relief of the pruritus. Twenty-five per cent had no relief 
at all, 56 per cent had slight benefit, 13 per cent had moderate benefit, and 6 per 
cent had complete relief. 

Contact Dermatitis —Kight patients with contact dermatitis received The- 
phorin. Fifty per cent had slight relief; 38 per cent, moderate relief; and 12 
per cent, complete relief. 

Urticaria and Angioneurotic Edema.—Fairly good results were obtained 
in the treatment of patients with urticaria and angioneurotie edema. Forty- 
three had marked relief, 17 per cent had moderate relief, 13 per cent had slight 
relief, and 20 per cent had no relief at all. Thirty patients were treated. 

Migraine.—Migraine headache did not yield to therapy with Thephorin. 
Six patients were treated. Thirty-three per cent had no relief; 50 per cent, 
only slight relief; and 17 per cent, moderate relief. (See Table V.) 


TABLE V. CLINICAL EFFECT OF THEPHORIN 


NONE SLIGHT MODERATE COMPLETE RELIEF 
NUMBER DIAGNOSIS (%) (%) (%) (%) 
180 Hay fever 10 14 By 44 
fll Allergie rhinitis 17 9 39 35 
af Bronchial asthma 45 28 1 16 
16 Atopic dermatitis 25 56 13 6 
30 Urticaria 27 13 43 
6 Migraine 33 50 ily 0 
8 Contact dermatitis 0 50 38 12 


382 


Among the miscellaneous cases, one patient with Sehénlein’s purpura 
could eat the offending foods without the appearance of the purpura if he 
took Thephorin. He also could obtain relief from painful swellings by taking 
the drug. One patient with pruritus ani obtained only slight relief. One with 
urticarial reaction due to injection therapy obtained marked relief. Two pa- 
tients with serum disease-drug allergy obtained marked relief and, finally, one 
with aene rosacea obtained no relief. 

Side Reactions.—Of 389 patients who used Thephorin in a dosage of 25 
mg., eighty-nine, er 23 per cent, had side reactions.” This is approximately the 
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same percentage seen with Pyribenzamine. These 23 per cent were divided 
into 22 per cent who had nervousness and palpitations; 22 per cent, nausea 
and vomiting; 10 per cent, insomnia; 9 per cent, drowsiness; 9 per cent, head- 
ache; 8 per cent, constipation; 6 per cent, urinary symptoms; 3 per cent, dry 
mouth; 2 per cent, dizziness; 2 per cent, sweating; 2 per cent, nervous chills; 
2 per cent, sore throat; 1 per cent, depression; 1 per cent, diarrhea; and 1 per 
cent, nightmares. (Table VI.) 


TABLE VI, THEPHORIN SIDE Errects 23 PER CENT OF TOTAL 


PERCENTAGE OF TOTAL 


SIDE REACTION REACTIONS 
Nervousness and palpitations 22 
Nausea and vomiting 22 
Insomnia 10 
Drowsiness 9 
Headache 9 
Constipation 8 
Urinary symptoms 6 
Dry mouth 3 
Dizziness 2 
Sweating 2 
Nervous chills 2 
Sore throat 2 
Depression 1 
Diarrhea 1 
Nightmares 1 


CONCLUSIONS 


Thephorin was found to be an effecive antihistaminie drug both experi- 
mentally and clinically. We have attempted to follow as closely as possible the 
methods of other workers who have used the other drugs. This was done in 
order to form some comparison for evaluation of this drug. 

Toxicity studies were carried out and it was found that there was no ap- 
preciable change in a complete blood count, urinalysis, blood pressure reading, 
or electrocardiogram of patients taking the drug. Two elderly patients who 
received the drug in doses which were higher than those given therapeutically 
had reversible changes in the T wave of Lead CV,. It must be noted that these 
were reversible changes and that they took place in patients who had heart 
disease. 

In its antihistaminie activity in vivo, Thephorin was found to be better 
than Benadryl, Antergan, and Neohetramine but not as good as Neoantergan 
or Pyribenzamine.* In vitro, Thephorin is more protective than Benadryl or 
Neohetramine, about the same as Antergan, and less protective than Neoantergan 
or Pyribenzamine. Thephorin, in our small series, is comparable with the 
other antihistaminie drugs in its protective ability against anaphylaxis in vivo 
and in vitro. 

It has also been shown that Thephorin is capable of having an inhibiting 
action on histamine and on antigen-antibody whealing formations when orally 
administered. 

With Thephorin, as with the other drugs, on spirometrie study there was 
not much increase in vital capacity. Three of thirteen patients had an inerease 
of 25 per cent or more of their original capacity. This increase was noted 
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mostly in those in whom extrinsic asthma was present. This compares with 
Benadry].* 

Thephorin was of excellent value in allergic states.° In patients with sea- 
sonal hay fever only 10 per cent reported no results at all. This is comparable 
with, if not better than, results obtained with other drugs.'. In those with 
perennial allergic rhinitis only 17 per cent had no benefit from the drug. In 
those with bronchial asthma 45 per cent had no results at all. Only 27 per cent 
had definite results as compared with 28 per cent with Pyribenzamine.’ In the 
atopic dermatitis group little relief was obtained, with only 6 per cent of the 
patients having complete relief and 13 per cent had moderate relief. Of those 
with contact dermatitis 38 per cent had moderate relief and 12 per cent had 
marked relief. Thephorin gave good results in patients with urticaria and 
angioneurotic edema. Forty-three per cent of those treated had complete re- 
Hef, 17 per cent had moderate relief, and 13 per cent had slight relief.6 This 
is approximately the same as was seen with Pyribenzamine or Benadryl. In pa- 
tients with migraine headache Thephorin gave poor results. 

The side reactions with Thephorin were the same as those with Pyri- 
benzamine when Thephorin was given in a dose of 25 milligrams. The per- 
centage of reactions in our series was 23. 


SUMMARY 


1. Thephorin, a new antihistaminie drug, has been found to have good 
antihistaminie and antianaphylactie properties. 

2. Toxicity studies were carried out on thirty-seven patients in whom 
blood counts, urinalyses, blood pressure readings, electrocardiograms, and 
some electroencephalograms were done. 

3. Whealing studies were done which portrayed the inhibiting action of 
the drug. 

4. Spirometrie studies were carried out on thirteen patients with bronchial 
asthma. 

5. Clinically Thephorin was found to be of as much value as the other 
antihistaminie drugs in the treatment of allergic states. 


We are grateful for the technical assistance of M. I. Levine, M.D., and M. Kalser, M.D. 

The Thepkorin referred to in this paper is the Thephorin hydrogen tartrate. This, ac- 
cording to information supplied by Hoffman-La Roche, Inc., compares with the hydrochloric 
salt approximately as 1 to 0.7. 
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ANTISTINE, NEOANTERGAN, NEOHETRAMINE, TRIMETON, 
ANTIHISTAMINIQUE RP-38277—AN APPRAISAL OF THEIR 
CLINICAL VALUE*t 


GEORGE L. WaLpBortr, M.D., AND Mary I. Young, M.D., Derrorr, Micn. 


ITHIN the scope of this symposium, it is not necessary to discuss the 

literature pertaining to these drugs other than to state that Antistine, 
Neoantergan, Neohetramine, and Trimeton are ethylenediamine derivatives, 
thus being closely related to Pyribenzamine, while Antihistaminique RP-3277 is 
one of the new thiodiphenylamine derivatives on which Halpern of France 
recently reported.t 

Experience with Benadryl and Pyribenzamine has brought out that 
urticaria and uncomplicated allergic nasal disease respond most favorably. 
Here, their effect on the skin and nasal mucous membranes ¢an be visualized 
as clearly as in an animal experiment. Table I presents the results obtained 
in these two conditions. Asthma is included because of the relatively large 
number of patients who were given the drugs. We took great care in 
eliminating all cases with detectable infectious changes in the nose, sinuses, 
or lungs. Because the presence or absence of infection, not the duration of 
the disease, appears to influence results, we refrained from listing seasonal 
and nonseasonal cases individually. The classification of extrinsie and intrinsic 
cases is not adopted in Table I because such a distinction is highly conjectural. 
We have had experience with the action of the previously mentioned drugs on 
atopie eezema, contact dermatitis, migraine, and allergic conjunctivitis, but 
our observations were not extensive enough to warrant presentation here. 

The drugs were administered only when symptoms were in evidence. 
In most instances, only three to five doses of 50 mg. each were dispensed. A 
number of the patients were observed personally by us in the office from six 
to eight hours after they had taken the drugs. Those who took the drugs at 
home usually reported at the office on the following day. The largest number 
of observations were made on Neohetramine (260 cases). With the French 
preparation, RP-3277, our experience was limited to a total of sixty-four 
patients. 

In reviewing our results, it is apparent that the drugs closely resembled 
one another in the degree and duration of relief afforded. The beneficial 
effect persisted from four to six hours, varying according to the severity 
of the individual patient’s condition rather than to the drug employed. An 
exception was noted with RP-3277, inasmuch as its action appeared to be 


*Part of a symposium on antihistaminic drugs scheduled to be presented before the 
Fourth Annual Meeting of the American Academy of Allergy, St. Louis, Mo., Dec. 15-17, 1947. 

+For the supply of the drugs used we are indebted to Ciba Pharmaceutical Co., Summit, 
N. J. (Antistine) ; Merck & Co., Rahway, N. J. (Neoantergan) ; Nepera Chemical Co., Yonkers, 
N. Y. (Neohetramine) ; Schering Corp., Bloomfield, N. J. (Trimeton) ; Dr. Bernard Halpern, 
Paris, France (Antihistaminique RP-3277). 

tHalpern, B. N.: Experimental Research on a New Series of Chemical Substances brircy 
Powerful Antihistaminic Activity: The Thiodiphenylamine Derivatives, J. ALLERGY 18: 263, 1947. 
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decidedly more protracted. This drug also produced the best results in 
asthma. Whether this drug has a higher degree of specific action on 
bronchospasm than the other drugs, or whether this is due to its more marked 
soporific effect is difficult to say. 

Side reactions were encountered similar to those of the other antihistaminie 
drugs. They are presented in Table II, which records the number of eases in 
which side effects occurred under the heading of the most dominant symptom. 
Dizziness and drowsiness were far in excess. of any other manifestation. These 
two symptoms were definitely more pronounced after RP-3277 than after 
any of the other antihistaminics except Benadryl. This rather unpleasant 
soporific action counteracts appreciably the otherwise greater beneficial effect 
from the drug. Since, however, the therapeutic action outlasts the soporific 
one by several hours, it can be employed to great advantage at bedtime. 


TABLE II. Toxic EFFECTS 
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AS Z< (%) TOTALINGt 
Antistine 8 1 9 3 21 96 
Neoantergan B 7 2 31 145 
Neohetramine 21 1 8 3 a BCR 1 15 260 
RP—3277 21 1 1 3 ery 2 41 69 
Trimeton 28 2 2 3 1 33 106 
Benadryl 81 5 1 2 3 56 165 


*Ageravation of nasal symptoms. Others represent asthma. 

jIncluding the additional cases with eczema, migraine, etc., not tabulated in Table I. 

The highest percentage of gastrointestinal symptoms were observed from 
Antistine. Diarrhea was more prominent than nausea and vomiting with 
this drug. A few patients suffered aggravation of allergic symptoms as has 
been observed with the other antihistaminies. In a few patients, the nasal 
symptoms became aggravated; in others, the asthmatic wheezing became 
more pronounced. Qne patient was seen during a rather severe attack of 
asthma which followed the use of 50 mg. of Neoantergan. It was promptly 
aborted by 0.2 ¢.c. of epinephrine. One might speculate that these drugs may, 
in isolated instances, enhance the patient’s sensitivity; a more likely 
explanation, however, is that the increase in asthmatic wheezing was induced 
by difficulties in expectorating mucus which is not infrequent after the 
administration of other drugs such as epinephrine and aminophylline. The 
smallest percentage of toxic symptoms was noticed with Neohetramine. This 
observation, however, was somewhat offset by the fact that a rather severe 
reaction occurred in a patient who had taken Neohetramine for the relief of 
itching of lichen planus. Since she had also had an intramuscular injection 
of 1.0 ¢.c. of colloidal mereury sulfide four hours previously,* the latter drug 


*This was the seventh dose, administered twice weekly. 
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may have contributed to, or be largely responsible for, the reaction. After 
the first two doses of 50 mg. of Neohetramine, taken at four-hour intervals, 
she experienced a feeling of exhiliration. Twenty minutes after the third one, 
following the evening meal, she suddenly fainted. It was related by her 
family that she appeared cyanotic, became incontinent of urine and feces 
and manifested convulsive twitchings suggestive of epileptiform convulsions. 
No pathologic changes in the urine, blood count, and blood pressure were 
noted when she presented herself in the office a few days later. 

One of ourpatients with urticara was given 50 mg. of each of the six 
drugs on suecessive days in the office. With the disappearance of the wheals 
one-half hour following the ingestion of each drug, marked drowsiness and 
sleepiness beeame manifest. During his sleep he exhibited muscular twitching 
of the limbs and trunk which at times resembled epileptiform attacks. This 
lasted for about one and one-half to two hours. He remained free from urticaria 
for at least twelve hours after the ingestion of each drug; the relief obtained 
from RP-3277 lasted for two days. ; 


SUMMARY 


1. An appraisal was made of the clinical value of Antistine, Neoantergan, 
Neohetramine, Trimeton, and Antihistaminique RP-8277. 

2. The action of these drugs resembles closely that of Benadryl and 
Pyribenzamine. 

3. Urticaria and uncomplicated allergic nasal disease responded most 
favorably. 

4. No decided difference in the efficacy of each individual drug was 
noted except that the effect of RP-3277 appeared to be more protracted than 
that of the others. 

5. The usual side effects were present, especially drowsiness and dizziness 
which were most pronounced from Antihistaminique RP-8277. 
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QUANTITATIVE STUDIES IN SKIN TESTING 


If.. THE or THE Dosk-RESPONSE CURVE A 
QUANTITATIVE RESPONSE* t 


E_Mer L. BECKER, PH.D., M.D., AND BEN Z. Rappavort, M.D., Cuicaco, ILL. 
WITH THE TECHNICAL ASSISTANCE OF MAXINE McArvuur, B.S. 


IOLOGIC assays are of two general types.t. The first uses a ‘‘quantal’’ 
‘fall or none’’ response; the second depends on a ‘‘graded’’ or quantita- 
tive response. In the first two papers of this series * a method of assay of 
ragweed pollen extracts was deseribed in which the response used was the 
presence or absence of a wheal reaction on the administration of the allergen 
by seratch test to specifically sensitive human subjects. This is an example 
of an assay of the first type. The calculations of the assay result followed the 
familiar log probit method of Bliss.‘ This assay was shown to be valid not only 
for the scratch technique, but also for the endermal method (unpublished work). 
The error of this method of assay is, however, quite large and it is dif- 
ficult to distinguish accurately between negative and positive responses without 
a great deal of practice. The work did demonstrate that it is possible to apply 
modern bio-assay techniques to the evaluation of the direct skin reactivity of 
allergens. It was felt advisable, however, to turn to other bio-assay techniques 
with the hope of attaining results of more practical utility. 

Attention was directed to an assay of the second type based on the actual 
measurement of some characteristic of the response to the injection of the 
allergen. The characteristic measured in the work to be described was the 
longest diameter of the resultant wheal, hereafter to be termed the ‘‘ diameter 
of the wheal’’ or the ‘‘wheal diameter.’’ A necessary prerequisite for the 
rational development of an assay is a knowledge of the dose-response relation- 
ship, in this case the relationship between the concentration of ragweed injected 
endermally and diameter of the resultant wheal. Because of the large error of 
the skin-testing technique, the inability to inject equal volumes of solution at 
constant depth, ete., and the variability of responsiveness between and within 
patients, a number of patients were tested in each experiment and every sub- 
ject was tested with six to nine concentrations of one ragweed extract. The 
resulting wheals were measured, the diameters were recorded, and then an 
average diameter was calculated for each dilution. It was the relation between 
a given concentration and its corresponding average wheal diameter which was 
studied. 


*From the Allergy Unit and the Department of Biological Chemistry, University of 
Illinois College of Medicine. 


+The expenses of this investigation were in part defrayed by funds from the Asthmatic 
Children’s Aid. 
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Comparison of the effect of a number of concentrations of the allergen is 
complicated by the differing responsiveness of various skin sites in the same 
individual. This difference in sensitivity of different skin sites was therefore 
investigated in a more quantitative manner than has been done in’ previous 
work on the subject. 

EXPERIMENTAL 


Clinic patients, all receiving treatment for respiratory ragweed sensitiv- 
itv, were chosen as experimental subjects. All ragweed-sensitive patients in 
the clinic were 'tested with three concentrations, 0.01 mg. N/e.c., 0.001 me. 
N/e.c., and 0.0001 me. N/e.c. of a stock mixed giant and short ragweed pollen 
extract. Those who gave comparable wheals were placed in one of three ex- 
perimental groups. The first or ** Monday’ group consisted of male and female 
adults of low skin sensitivity. The second or ‘*Thursday’’ group was made 
up of highly sensitive male and female adults, while the ‘*Saturday’’ group 
consisted of children of both sexes from 7 to 16 years of age of approximately 
the same skin sensitivity as the **Thursday’’ group. The same groups were 
tested repeatedly throughout the period of the experiment, usually at weekly 
intervals. All subjects of any one group were not present at every session so 
that the make-up and number within the groups fluctuated from one week to 
the next. 

Three different stock mixed ragweed extracts, one containing 3.20 mg. 
N/e.c., another 2.25 mg N/c.c., and the third 1.60 mg. N/e.c., were used. From 
these stock extracts the various dilutions required were prepared by pipetting 
out under sterile conditions the required quantities with accurately calibrated 
pipettes. The concentrations were expressed in mg. N/e.c. This was wholly 
for the convenience of the technician since any measure of concentration would 
have served our purpose equally well. 

The injections were made endermally on the volar surface of both fore- 
arms. In the ‘*Monday’’ and **Thursday”* groups the injections were all made 
by one experimenter and read by the other; in the *‘Saturday’’ group both 
injections and readings were done by the same individual. Approximately 
0.01 ¢.¢. was injected as superficially as possible. It was the impression that 
the smaller the amount, the less irregular in outline were the resulting wheals. 
Every care was taken to make each injection at the same depth and of the same 
volume. It is believed that the large variability of our results is due to the 
inherent inability to meet these conditions. 

At the end of ten minutes the longest diameter of the wheal was measured 
by calipers accurate to 0.1 millimeter. 

Error of Measurement of Wheal Diameter.—The error of measurement of 
the wheal diameters was estimated by taking duplicate measurements of the 
same wheal raised in the course of experiments designed to reveal the relation- 
ship of wheal diameter to concentration of extract. The detaiis of these experi- 
ments will be described in a following section. 

In these experiments a number of concentrations of extract were used and 
thus the resultant wheals were of different sizes. It was, therefore, possible to 
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determine if the error of measurement (variation between duplicate readings ) 
tended to vary with the size of wheal. 

Duplicate measurements of 169 wheals were made. The standard deviation 
(S.D.) of a duplicate measurement was +0.69 millimeters. This means that if 
one measures in duplicate a largé number of wheals, one could expect to find 
the difference between the two measurements to be between plus or minus 
0.69 mm. in two-thirds of the wheals measured. The percentage error 
(coefficient of variation) was 7.8. The data furthermore demonstrated that 
the standard deviation was independent of the size of the wheal. The 
percentage error, therefore, was somewhat larger than 7.8 in wheals smaller 
than the average (8.8 mm.) and somewhat smaller than this in wheals larger 
than the average. 

DIFFERENCES IN SKIN SITE SENSITIVITY 

From the work of Schloss,* Alexander and associates,° Bowman,’ and 
others it is well known that definite differences in sensitivity to allergens 
exist in different sites of the forearm as well as other parts of the body. 
For the purposes of this investigation and because of other contemplated 
work it was deemed advisable to define these differences in somewhat more 
quantitative terms than has been done heretofore. 


One stock extract (2.25 mg. N/e.c.) was used throughout. One dilution 
of the extract was used on all sites of each patient of the group during a 
given experimental period. The dilution used sometimes varied from one 
experimental period and from one group to another. From a knowledge of 
the sensitivity of the group the given dilution was chosen to be of a strength 
such that different groups would all give approximately the same wheal 
size. Six sites, three down the radial and three down the ulnar side, were 
marked out in ink and tested on both forearms of every patient. The 
three sites on the radial side were 2.5 em. below the cubital crease, 4 em. 
above the styloid process of the radius, and a point midway between them. 
The three sites on the ulnar side were approximately 6 em. directly horizontal 
to each of the radial sites. The sites were numbered 1, 2, and 3 down the 
arm and further defined as to whether they were on the radial or ulnar side 
of the right or left forearm. 


Table I gives the results of seven such experiments representing a total 
of 756 skin tests. 

Because of the large variation in results within and between groups 
it was thought wisest to submit these results to statistical analysis. The 
results of such an analysis are given in Table II. From these results one 
can state the uppermost site of the forearm is significantly more sensitive 
than the lower. The actual average difference in mean wheal diameters 
between site 1 and site 3 is 0.72 mm. (row 1, column 1), with a standard 
error of +0.14 mm. (row 1, column 2). This difference can be expected to 
arise by chance alone much less than one time out of one hundred (P 
value << 0.01: row 1, column 5). 
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TABLE II. MEAN DIFFERENCE IN RESPONSE OF VARIOUS SITES 
MEAN Ss. E. OF DEGREES 
DIFFERENCE MEAN OF t 
COMPARISONS (MM.) DIFFERENCE | FREEDOM VALUE P 
Site 1 minus site 3 0.7158 0.1425 27 5.015 Less than 
0.01 
Ulnar side minus radial side 0.6049 0.1006 41 6.013 Less than 
0.01 
Comparison of right and 
left arms Greater than 
Radial side 0.0673 0.1215 21 0.554 0.5 
Ulnar side 0.2141 0.1990 21 1.07 0.3 


Similarly the ulnar side of the forearm is significantly more sensitive 
than the radial. The average difference between radial and ulnar is 0.60 mm. 
(row 2, column 1) with a standard error of +0.10. Row 2, column 5 shows 
that this difference is highly significant. As would be expected, the difference 
between right and left forearms is not significant. 

Certain facts are brought out by plotting the weighted mean wheal 
diameters (last row of Table I) against the distance down the arm (sites 1, 
2, and 3 as defined). This is done in Fig. 1. There it is seen that except 

for the sites on the right ulnar side the lines are clearly almost perfectly 
straight and parallel. The deviation from linearity or parallelism shown by 
the right ulnar side is not significant. 

This means that the decrease in sensitivity down the forearm varies 
directly as the distance down the forearm, and the rate of decrease is the 
same regardless of the concentration used (at least within the range of 
concentration studied). 

Moreover, by applying the finding described in the next section, that 
the logarithm of the concentration of allergen is directly proportional to the 
logarithm of the average wheal diameter, the differences in responsiveness 
of various sites can be translated into differences in strength of allergen 
which would be required to give the same response if injected into sites of 
equal sensitivity. The decrease in sensitivity of the lowermost site (6.826 mm., 
mean average wheal diameter of site 3) as compared with the uppermost site 
(7.547 mm., mean average wheal diameter of site 1) is equivalent to 
approximately 55 per cent decrease in strength of solution. The decrease 
in sensitivity of the radial (6.908 mm., mean average wheal diameter) as 
compared with the ulnar (7.571 mm., mean average diameter) is equivalent 
to a 50 per cent decrease in strength of solution. In this caleulation the 
proportionality constant, b, was set equal to 0.1326, the average found 
for all the experiments of the following section. 


THE DOSE—RESPONSE RELATIONSHIP 


For each experiment six to nine dilutions of a given ragweed extract 
were made up so as to cover the expected practical range of wheal sizes. 
Each dilution was injected endermally into the volar surface of the forearm 
of every individual of a given group and each subject received every dilution. 
Both forearms were used on every patient. In order to eliminate the influence 
of differences in the sites tested two methods of randomization of dilutions were 
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Fig. 1.—Quantitative relationship between responsiveness and distance down the forearm. 
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tried. The first method used was a simple rotation of the dilutions on the 
various sites from patient to patient. In the later experiments, four sites 
down the radial side of both forearms were used and an objectively random 
distribution of the dilutions to these sites was assured by the use of a table 
of random digits. The only restriction to complete randomization was 
that no subject at any given experimental period received the same dilution on 
the same site as any other member of the group. 
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Fig. 3.—Logarithm of average wheal diameter (log y) plotted against logarithm of concentra- 
tion of pollen extract in mg. N/c.c. (log x). 


As stated previously, the longest diameter of the wheals resulting from 
each injection was measured at the end of ten minutes. The wheal diameters 
corresponding to each concentration of ragweed injected were averaged and 
these average wheal diameters were plotted against the corresponding con- 
centration of extract. Fig. 2 gives the curve so obtained in Experiment 8 
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(Table IV). All fifteen experiments gave curves of the same general form. 


The lack of a linear relationship between concentration of ragweed injected’ 


and average diameter of resultant wheal is plainly evident. 

The data, within the limits to be described, could be fitted to an equation 
of the form y = ax, where y = average wheal diameter (in these experiments 
measured in mm.), x = concentration of ragweed extract (in these experiments 
expressed in terms of mg. N/e.c.), and a and b are constants determined 
by the data of each experiment. If one takes the logarithm of both sides of 
the equation, the expression becomes log y = b log x + log a. This is an 
equation of a straight line as it is of the form Y — bX + A where Y = log y, 
X = log x, and A = loga. Thus, if one plots Y, the logarithm of the average 
wheal diameter (log y) against X, the logarithm of the concentration of rag- 
weed (log x), the points should describe, within the limits of experimental 
error, a straight line with slope equal to b and the point where the line intersects 
the X axis = A = log a. This plot was made for three experiments shown in 
Fig. 3, A, B, and C. Experiments 8, 1, and 12, respectively, are those whose 
data give the best, the median, and the worst fit to the postulated relationship. 
The equations of the straight lines drawn through the experimental points were 
obtained by the mathematical device known as the ‘‘method of least squares.”’ 

How closely the postulated relationship can fit the data (Experiment 2) 
is shown in Table III. 

Table IV gives the result of all of the fifteen experiments completed. The 
constants a and b (columns 8 and 9) of the equation y = ax” were evaluated 
as described by taking the logarithms of the average wheal diameter in 
millimeters and the logarithm of the concentration in me. N/e.e. and finding 
the equation of the best fitting straight line by the method of least squares. 
(Usually the concentrations in mg, N/e¢.c. were multiplied by some factor of 
10 to make unnecessary the use of negative numbers. ) 

The goodness of fit of the empirical equations so obtained can be judged 
by the data of column 10, the standard deviation (S.D.) of regression. This 
is a measure of the average deviation, in logarithmic units, of the caleulated 
from observed results. The ratio of S.D. to b (column 11) is a measure of 
the usefulness of the empirical equation as a basis for a bio-assay and will be 
taken up more fully in the discussion. 

DISCUSSION 

The prime purpose of this study was to determine whether a relationship 
could be obtained between the concentration of ragweed allergen injected and 
some response to such an injection which could be used in the assay of allergens. 
Gaddum? has set forth certain criteria by means of which the utility of a dose- 
response relationship ean be judged. They are as follows: that one should have 
a response or some function of the response which will give a straight line when 
plotted against the logarithm of the concentration; that the standard deviation 
of the response should be independent of concentration; and that the ratio of 
the standard deviation in response to the slope of the linear dose-response curve 
should be minimal. 
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The data of Table IV demonstrate that when the logarithm of the average 
wheal diameter is plotted against the logarithm of the dose a straight line 
results. The goodness of fit to a straight line is also illustrated in Fig. 3, A, 
B, and C. It should be stressed, however, that the equation found is an 
empirical one. It is known to hold only for concentrations of ragweed 
which give wheals having an average diameter greater than 4 mm. and equal 
to or less than 17 millimeters. Below 4 mm. the fit is poor, probably because 
so many of the wheals are only very small, slightly elevated papules or are 
nonexistent. It is not known whether the equation holds above 17 mm. since 
it was not tested above this value because of the fear of producing consti- 
tutional reactions in the more sensitive members of the group. This range 
is, however, wide enough for any practical work, being over a ten thousand to 
one hundred thousand fold range of dilutions. 

The data of Table II] illustrate that the standard deviation of response 
(columns 8 and 9), that is, the variability of response, is independent of the 
response and the chosen function of the wheal diameter except for possibly the 
lowest concentration tested. The possible increase of the standard deviation 
of response in the lowest dose is another reason for avoiding in this type of 
experiment the very lowest concentrations, 

The slope, b, of the log-log plot of the data is disappointingly small; the 
average of the fifteen experiments is 0.1326. This means that there is 
a relatively small change in the logarithm of the average wheal diameter for 
a unit change in the logarithm of the concentration and thus a correspondingly 
limited ability to detect small differences in concentration. The ratio of the 
standard deviation to slope (average = 0.256) is sufficiently small to give 
hope that an assay can be devised which will not have too large an error. 
Using the formula given in Burn,'’ one can estimate that with the above 
ratio (0.25), using two concentrations of unknown and two of standard and 
four patients, giving each patient sixteen skin tests, one will have a standard 
error of 14.5 per cent. Thus, one could differentiate two solutions whieh differ 
by only 30 per cent with only five chances out of one hundred of being wrong. 

Miller and co-workers" reported that they found within smaller 
‘ange of concentrations that there was a linear relationship between the 
logarithm of the concentration of histamine, cod, and Bermuda grass pollen 
extracts and the diameter of the wheal (instead of the logarithm of the wheal 
diameter as in this study). Over a limited range of concentrations this is 
true for the data of this paper but the equation proposed here fits the data 
over a much wider range of concentrations. Miller and associates recognized 
the possibility that the relationship they found only held over the limited 
range tested. 

Von Groer'® found that when he plotted wheal diameter against the 
logarithm of the logarithm of the concentration of morphine hydrochloride, ete., 
that he obtained an approximately straight line. 

Plummer'® found that a relationship of the same form used in this study, 
y = ax’, between the concentration of streptococcal toxin (x) injected 
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endermally into the skin of rabbits, and’ the sum of two diameters (y) 
(measured at right angles to each other) of the resultant skin reaction gave 
the best fit to her data. 

The relationship between concentration and wheal diameter demonstrated 
in this paper gives an explanation of the findings of Dorfman and Efron." 
Their curves, as plotted, are quite similar in form to the curves found in this 
work even though they plotted their curves for individuals and used an 
arbitrary weighting scale as their measure of response. The ** plateaus’’ found 
in their work are, undoubtedly, a reflection of the smallness of b and the 
resultant in ability to discriminate between concentrations which are close 
together. The larger ‘*plateaus’’ they found in the higher concentrations are 
an expression of a mathematical deduction from the equation y = ax” (where 
0 <b < 1), that the stronger the concentration, the less the relative change 
in wheal size with change in concentration. 

Whatever may prove to be the ‘true’? form of the relationship between 
concentration of allergen and the response on skin testing, this relationship 
is clearly not linear except over very small ranges of concentration. Thus, 
if a certain concentration of allergen gave a wheal with a die™eter of 5 mm. 
and a concentration double the first gave a wheal 10 mm. in diameter, one 
could not state that a third solution which gave a 15 mm. wheal is three times 
the concentration of the first. 

The results of this study give quantitative expression to the findings 
of Alexander and others on the difference in sensitivity of different sites on 
the forearm. The average decrease in sensitivity between the uppermost and 
lowermost site on the forearm seems small but because of the nature of 
the dose-response curve is equivalent to an approximately 55 per cent decrease 
in strength of the test solutions. Assuming that one works in a concentration 
range in which the linear decrease in sensitivity down the arm holds, and in 
which the equation y = ax? also holds, this figure 55 per cent (which is in 
itself an approximation) for the decrease in equivalent strength of the lower- 
most as compared with the uppermost site on the forearm will not be constant. 
If the concentrations used are much lower than the one used in this study, 
that is, giving less than a 7 mm. wheal, the decrease in equivalent strength 
will be more than 55 per cent, and for concentrations much greater the 
eonverse will be true. 

Because of this linear decrease in sensitivity as one goes down the forearm 
and because of the relatively small differences in response involved, the 
decrease in equivalent strength of allergen is also approximately linear with 
respect to distance down the forearm. 

The finding that the ulnar side of the volar surface of the forearm is more 
sensitive (equivalent to about a 50 per cent decrease in solution strength) 
than the radial confirms the conclusions of Bowman‘ concerning the upper arm. 

The quantitative evaluation of the variation in responsiveness of different 
sites sharply points up the necessity for some method which will tend to 
eliminate the influence of site when a number of dilutions are to be compared. 
This is not done in much of the work on skin testing reported. 
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“SUMMARY 


1. The relationship between the strength of ragweed extract injected en- 
dermally and the longest diameter of the resultant wheals has been investigated 
quantitatively. This relationship can be expressed by an empirical equation 
y = ax”, where y = the average longest diameter of the wheal, x = the con- 
centration of ragweed extract injected, and a and b are constants evaluated 
from the data of the experiment. This equation does not hold below an average 
wheal diameter of 4 mm. and is not known to hold above an average wheal diam- 
eter of 17 millimeters. 

2. The possible use of this equation for the assay of allergens has been indi- 
cated. The nonlinear character of this relationship and the consequences for 
the interpretation of skin tests have been stressed. 

3. The error of measurement and the variation of response was found to 
be, within limits, independent of concentration. 

4. In confirmation of previous work it was found that there is a decrease 
in responsiveness to the injected allergen as one descends the forearm. The 
decrease in sensitivity varies directly with the distance down the forearm, with 
the rate of decrease independent of concentration in the range of concentrations 
studied. The decrease between the uppermost and lowermost sites tested on the 
forearm is equivalent to approximately a 55 per cent decrease in strength of 
testing solution. The radial side of the arm was found to be less sensitive than 
the ulnar side, equivalent to approximately a 50 per cent decrease in strength 
of testing solution. 
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QUANTITATIVE STUDIES IN SKIN TESTING 


III. THE Assay oF THE Direct SKIN REActTIVITY OF RAGWEED POLLEN Extracts 
BY ENDERMAL TESTING UTILIZING AN ‘‘ ALL OR NONE’ RESPONSE* fT 


L. BECKER, PH.D., M.D., AND BEN Z. Rappavort, M.D., Cuicago, IL. 
WITH THE TECHNICAL ASSISTANCE OF MAXINE McArtruer, B.S. 


HE first paper of this series' described a method for the assay of the direct 

skin reactivity of ragweed pollén extracts. It was an application of the log 
probit method of Bliss? using as the response the presence or absence of the 
wheal on testing the skin of specifically sensitive human subjects with the scratch 
technique. The second paper of this series* described a shorter, simpler graphic 
caleulation of the log probit technique which was an extension of the method 
of Miller and Tainter.* It is the purpose of this paper, by using the endermal 
method of skin testing, to compare these two methods of caleulation of the 
‘all or none”’ assay of the direct skin reactivity of ragweed pollen extract. 

The general plan of the experiment was almost identical to the previous 
papers.’ * A stock mixed giant and short ragweed extract was carefully diluted 
with a known amount of physiologic saline. The undiluted extract was termed 
for convenience the ‘‘Standard’’ (S); the diluted extract was called the ‘‘Un- 
known’’ (U). The dilution of S to make U, the true value, was known only 
to the technician who prepared the dilution and was made known to the experi- 
menters only after the assay results had been calculated. The two dilutions 
were tested in the manner to be described. It was the object of the experiment 
to determine the validity of the assay procedure by seeing how closely the assayed 
ratio of the potencies, by the two methods stated, agreed with each other and 
with the ‘‘true value.’’ 

EXPERIMENTAL 


The assay subjects were clinic patients receiving treatment for respiratory 
ragweed sensitivity. The subjects were divided into two groups of eight each. 
The first or ‘‘Monday’’ group consisted of male and female adults of relatively 
low skin sensitivity. The second or ‘‘Thursday’’ group was also made up of 
adults of both sexes who had relatively high skin sensitivity. In each group the 
members were selected who were as nearly equal in skin sensitivity as possible. 
Because some patients did not appear at each test period the groups were at 
times smaller than indicated. 

Three dilutions of Standard each differing from the other by a factor of one- 
third or one-fourth and three of Unknown were prepared. Each dilution was 
injected endermally on the volar surface of both forearms so that each patient 
received six injections on both forearms. The skin test was read at the end 
of fifteen minutes as either positive or negative. Controls with the diluent were 


*From the Department of Biological Chemistry and the Allergy Unit, University of Illinois 
Colleges of Medicine and Pharmacy. 


+The expenses of this investigation were in part defrayed by funds from the Asthmatic 
Children’s Aid. 
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run simultaneously on both forearms. Both readings and injections were all 
made by one individual. The criteria for a positive reaction depended on the 
appearance of the control site. In the absence of any erythema at the end of 
fifteen minutes at the site of the control injection, a definite erythema encircling 
the injection site was considered positive. If the control site showed erythema, 
the reaction of a test site was considered positive if the area of erythema was 
definitely greater in diameter than that of the control site. 

As in the preceding work on the scratch test and as previously demonstrated 
by Alexander,’ Bowman,® and others, it was found that there was a progressive 
decrease in sensitivity down the forearm. There was also a clear difference in 
sensitivity between ulnar and radial sides of the forearm. These findings 
necessitated a scheme for randomizing the placing of the various dilutions on 
the forearm so that the overall response to any one dose would be an effect of the 
streneth of that dose and not reflect the site on the forearm on which the dose 
happened to be injected. The method of randomization was the same as used in 
the preceding paper.' The position on the forearm where a given dilution was 
to be injected was indicated to the experimenter by the technician from the plan 
of randomization previously made. The experimenter did not know the con- 
centrations which were being injected and when at the end of fifteen minutes 
he read the skin tests these were called positive or negative with no knowledge 
of the dilution to which the skin test corresponded. 

At the conclusion of the experiment the assay results were independently 
caleulated first by the method of Bliss,? to be called hereafter the ‘‘long 
method,’’ and then by the shorter, graphical approximation described previ- 
ously,* to be called hereafter the ‘‘short method.’’ The actual dilutions of the 
Standard and Unknown, the true value, were then revealed by the technician 
and the results of the long and short method were compared with the true value. 

For a description of the methods of calculation the reader is referred to the 
excellent and simple description by Bliss? and to Becker.* 


RESULTS 


In all eight assays the regression lines for the Standard and Unknown were 
straight within experimental error as tested by x? and the two curves (Standard 
and Unknown) were parallel as tested in each case by the x” test as required 
for a valid assay. ; 

The results of the last eight consecutive assays are given in Table I. The 
mean difference between the true value (column 5) and assay values calculated 
by the long method of Bliss (column 6) is -8.98% + 4.538% (S.E.). This gives 
at value of 1.98 with P > 0.05 (not significant). 

The mean difference between the true value (column 5) and the assay 
caleulated by means of the short method (column 12) is -12.9% + 6.238% (S.E.). 
This gives a t value of 2.07 (P > 0.05) (not significant). 

The mean difference between the assay results calculated by the long and 
short method is -6.9% + 1.72% (S.E.), t = 4.01 with a P value <<< 0.01. This 
demonstrates that the value obtained by the short method slightly but 
significantly overestimated the value obtained from the more reliable long method 
of ealeulation. 
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The two methods of calculations give not only an estimate of potency but 
also the error of this estimate. With both methods of calculation the estimated 
value was within +1S.E. of the true value. However, it is clear from the data 
the S.E. caleulated by the short method consistently and significantly over- 
estimated the S.E. calculated by the more reliable long method. 


DISCUSSION 

The data of this paper confirm the findings of the preceding paper that the 
log probit method of Bliss is a valid method of assay for the direct skin re- 
activity of ragweed pollen extracts. There is, however, a large error entailed in 
this assay. The error has a number of sources, the greatest is undoubtedly the 
error in skin testing technique—the impossibility of injecting into the skin a 
constant volume at a constant depth. There is also a large variability within 
and between patients. Moreover, the end point is difficult to read consistently 
without practice. The slope of the dose-response curve (Table I, column 9) 
partly reflects these various sources of error and probably is partly inherent in 
the reaction of the allergen in the skin. 

The short method when used for calculating the assay tends to overestimate 
the true value as far as the data of this paper go. The assay value calculated 
by the short method consistently and significantly overestimates the values 
obtained by the longer more reliable method of Bliss. This tends to confirm the 
findings of an earlier portion, I(B), of this series where while the difference 
between short method and long method was not significant it was suggested the 
data were such that further data might demonstrate that the graphically 
ealeulated ratio tends on the average to slightly overestimate the more accurate 
‘‘maximum likelihood’’ solution. The S8.E. of the assay caleulated by the short 
method overestimates that of the long method. These findings seriously limit the 
use of the graphic approximation. 


SUMMARY 


1. The log probit method of Bliss and a shorter graphic procedure were 
applied to the assay of the direct skin reactivity of ragweed pollen extracts using 


the endermal method of skin testing. 
2. The log probit method of Bliss was shown to be a valid method of assay. 


3. The shorter graphic procedure tended to overestimate the assay values 
and standard error obtained by the more reliable method of Bliss. The error of 


the assay is relatively large. 
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MILKER’S ECZEMA* 
An ANALYSIS OF Forty-tTwo CASES 
STEPHAN Epsrein, M.D., MARSHFIELD, WIs. 


HERE is a particular form ef eczema of the hands that is mainly due to 

milking. In many instances it presents a typical clinical picture. It is 
known among farmers and is called ‘‘milker’s eezema.’’ Onee one has become 
acquainted with the specific history and clinical appearance of this form of 
eczema, the diagnosis is easy; yet, surprisingly enough, the etiologic relationship 
is rarely recognized or even suspected by the patients and their physicians. As 
the following analysis of forty-two cases indicates, milker’s eczema is a rather 
common condition. However, I have not been able to find a description of this 
form of eczema in the literature or in textbookst: Therefore it seems justified 
to present a discussion of the clinical picture, the causation, and the treatment 
of milker’s eezema. 

CLINICAL PICTURE 


Milker’s eczema is a sharply outlined, chronic, itching dermatitis of the 
hands which involves chiefly those parts that come in contact with the udder 
while milking. In its typical form it covers the radial side of the right index 
finger and the dorsum of the right thumb and extends to the radial aspects of 
the wrist on the extensor as well as on the flexor surface. This typical location 
is shown in Figs. 1 and 2. The same parts are preferred on the left hand; 
however, the right hand is more often and more severely involved. The palms 
are always free from symptoms, an important point in distinguishing milker’s 
eczema from other eezemas or eezema-like conditions of the hands. This typical 
picture, however, is not seen in all cases. Sometimes only one or two fingers 
are affected. In some instances the dermatitis is more diffuse. Occasionally 
there are round, sharply outlined patches of eczema presenting the picture of 
so-called nummular eczema (Fig. 3). In other instances the eezema is more 
acute or an acute dermatitis is superimposed, as seen in Fig. 4. 

In all patients treated the eczema has originated on the right hand, usually 
on the right thumb. In one-half of the subjects the eczema is confined to the 
hands and wrists, although it has existed for a long time, sometimes over ten 
years. The rest of the patients also have a dermatitis on other parts of the 
body, mostly on the flexor side of the right lower arm. In a minority of in- 
stances the eczema extends to the antecubital areas or spreads even to the face, 
neck, and legs. In these locations it usually presents a picture of ordinary 
atopic dermatitis or of a mild subacute dermatitis. In some patients the eezema 
shows little change for many years; in other patients it becomes more severe 
as time goes on. This is also manifested by the spreading of the eczema to other 
parts of the body. In some patients the severity of the dermatitis decreases 
gradually, especially when precautions are taken. 

*From the Department of Dermatology, Marshfield Clinic. 


7Shelmire’ has used the term ‘“milker’s eczema” in his papers. In the vicinity of Dallas, 
Texas, this term is well known among the laymen.? 
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In some instances the eczema originally occurred only in winter, although 
the patients did some milking also during summer. As a rule, milker’s eezema 
is worse in winter. An apparent exception to this rule was one patient who did 
no milking in the winter. 


Fig. 1. 


Fig. 2. 


Figs. 1 and 2.—Typical milker’s eczema. Note the sharp demarcation and the limitation to 
the radial aspect of the hand and wrist. 
Complcations.—Complications of milker’s eezema have been rare in my 
experience except for secondary infection. As in other ecezemas, the infectious 
factor is not always made evident by pyodermas, such as pustules or impetigo- 
like lesions. In some instances of eczema there exists a high degree of sensitiza- 
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tion to bacteria*; secondary invasion in these cases may manifest itself only as 
a more acute dermatitis with fissures. In one instance **milker’s nodules” 
appeared several weeks later at the site of a healing milker’s eezema (Fig. 5). 
Hay fever and asthma, as observed in some of the patients, might be considered 
another expression of the patient's allergie constitution rather than a compli- 
cation. 


Fig. 3.—Milker’s eczema originally presenting the clinical picture of a “nummular’’ eezema. 


Fig. 4.—Acute weeping dermatitis superimposed on milker’s eczema. Note typical loca- 
tion. The acute dermatitis occurring during the sunimer was due to contact-type sensitivity 
to a weed (wild chamomille). 
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Diagnosis —The diagnosis of milker’s eezema is usually not difficult. The 
clinical picture of a sharply demarcated chronic eczema in a farmer, involving 
especially the radial aspect of the right hand, is very suggestive. The diagnosis 
ean usually be corroborated by the patient's history, by elimination and_re- 
exposure to milking, and by skin tests. 


Fig. 5.—Same patient as shown in Fig. 3.  “Milker’s nodules” as complication of milker’s 
eczema. 


RELATIONSHIP OF MILKER’S ECZEMA TO MILKING 


The relationship of milker’s eczema to milking became very evident from 
the experience of the patients. Most of them had noted great improvement or 
disappearance of the eezema when they stopped milking and recurrences of 
the eczema after they began to milk again. Itching and eczema usually returned 
within two to twelve hours after milking was resumed. ‘In some instances the 
use of rubber gloves or a milking machine or a reduction -of the number of 
cows milked enabled the patients to continue milking with less or even without 
any further skin trouble. 

The favorite location of milker’s eczema, namely, the radial aspect of the 
hands and wrists, is the result of these parts rubbing against the udder of the 
cow during milking. It may appear strange that the eczema always has been 
worse on, or even restricted to, the right hand although both hands are used in 
milking. The preference of the right hand apparently is due to this hand 
being used more during milking. The right hand usually is stronger and exerts 
more foree, and therefore there is more severe rubbing against the udder. Some 
people do not have so much power in their left as in their right hand and 
even finish with that hand those teats which to begin with were milked with the 
left hand. Furthermore, chores such as washing the udders and teats of the cows 
are performed with the right hand. When milking machines are used nearly 
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all the work that entails close contact with the cow is done by the right hand. 
Apparently the prolonged, intensive contact with the cow’s skin is largely re- 
sponsible for milker’s eczema. That also explains why the eruption of the face 
and arms, where it occurred, was always milder and disappeared faster. 
Only a few patients gave a clue as to what precipitated the onset of the 
milker’s eczema. In some, the eczema originated shortly after they took up 
farming; in others, when they resumed milking. In others the eezema occurred 
when the patient began to milk more cows. In some instances a dermatitis of a 
different type apparently paved the way for the sensitization te eattle. In one 
case a contact dermatitis from a DDT spray apparently preceded the milker’s 
eczema; in another observation an injury plus contact dermatitis started the 
chain of events. 
STATISTICAL DATA 
Occupation.—Most of the patients were farmers, farmers’ wives or chil- 
dren, or farm hands. In a few instances the patients had other occupations 
but did some milking on the side. 


Ser.—Fifteen patients were male; the remaining twenty-seven were female. 


Age.—The age ranged between 12 and 62 years; the average of male and 

female patients alike was 3114 vears. Most of them were between 20 and 44 
vears of age. 


Duration of Eczema.—At the time of the first examination the milker’s 
eczema had been present for a period ranging from one month to fourteen years. 
The average was 2.2 vears. 


CAUSATION OF MILKER’S ECZEMA 


It should be stressed that the cases presented in this paper ¢ mprise only 
a fraction of the eezemas of the hands seen in farmers. Many eases of such 
eczemas are not due to milking but to numerous other factors that also cause 
eczema of the hands in other people. In most of the forty-two cases reported 
here, however, the connection of the eczema with milking appeared well estab- 
lished. 


Mechanical factors, such as the friction and traumatization of the skin 
from rubbing as well as maceration due to the washing of the udder, apparently 
are nonspecific causes for the production and localization of milker’s eczema. 
However, there are specific factors responsible for this dermatitis. This was 
demonstrated by the course of eczema and by skin tests.* 


*In all instances scratch and intradermal tests with cattle dander were carried out, and 
in addition similar tests with some or all of such common antigens as ragweed, timothy, wool, 
feathers, dust, horse dander, milk, wheat, egg, etc. Only significant reactions, that is, scratch 
tests with whealing response and intradermal tests showing a severity of 2 plus or more, 
were considered. In a number of instances patch tests with cattle dander were carried out 
at the site of the eczema as well as on formerly undiseased skin of the upper arm. Further- 
more, patch tests with a number of common contactants were preformed in some instances. 
These tests included ammoniated mercury, tar, other common medications, soaps, potassium 
dichromate, paraphenylendiamine. Weed patch tests were carried out with the oleoresins of 
short ragweed and marshelder; these two weeds are the cause of most cases of weed derma- 
titis in central Wisconsin. In some instances patch tests were also performed with other weeds 
or their oleoresins and the feed or hay supplied by the patient. The latter are usually con- 
taminated by weeds. 
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Sensitivity to Cattle Dander.—Sensitivity to cattle has been well indicated 
by the history in a series of twenty-eight cases; immunologically this sensitivity 
expressed. itself in different ways. Most of the patients apparently presented an 
atopic form of sensitivity as manifested by the positive whealing reactions to 
cattle. A total of fifteen patients (of twenty-eight) gave positive reactions: 
four to seratech tests and eleven to intradermal tests only. The majority of 
these patients presented also other evidence of atopic sensitivity, such as a posi- 
tive personal or family history of atopic allergies or positive whealing reactions 
to other antigens. 

There were further manifestations of skin allergy to cattle dander which de- 
serve discussion. Five patients showed delayed tubereulin-type reactions to 
intradermal tests with cattle dander. Such delayed reactions to protein anti- 
gens are well known; so far, there is no agreement about their interpretation. 
In general, this form of reaction has not received much attention. Recently 
it has been suggested*: © that tubereulin-type dermal sensitivity plays a role in 
eezema, especially of the localized type. Some observations in my material point 
definitely to an etiologic significance of these delayed reactions in at least some 
of the cases. Three of my patients reacted this way to antigens from different 
manufacturers. In one instance an unusually severe response to the test was 
noted. This patient developed severe itehing, redness, and swelling within 
twelve hours after the intradermal test. The reaction lasted a full week and 
was so severe that it interfered with sleep. In two instances the patients who 
presented a tuberculin-type reaction also showed a positive reaction to a patch 
test with cattle dander. In seven instances positive reactions to patch tests with 
cattle dander were obtained; four times only on the hands at the site of previous 
eezema, onee only on normal skin, and twice both on normal and previously 
diseased areas. The reaction was usually a papular dermatitis which occurred 
within about twelve hours and lasted from two to three days. It did not present 
the ordinary picture of eezematous contact dermatitis. Positive patch tests for 
this nature in atopic individuals are known.*" However, the nature of these 
reactions is not too well understood at present. I am inclined to consider these 
reactions specific. Shelmire’s' suggestion that these positive patch tests to cattle 
dander may represent a weed contact sensitivity rather than true cattle sensitiv- 
ity will be discussed later. 

Causative Factors Other Than Cattle Sensitivity.—Although sensitivity to 
cattle appeared to be the major cause in twenty-eight of the forty-two eases, 
it was not the only one. 

Atopie sensitivity to chicken and cattle feed played a role in some; allergy 
to milk was at least contributory in another case. Other less specific faetors 
were encountered in many instances. There are probably not too many eases 
of eezema due to a single cause, although frequently there is one outstanding, 
dominating factor. However, on closer scrutiny, most eezemas are probably the 
result of a combination and interplay of various factors, specific, mechanical, 
metabolic, endocrine. This becomes especially obvious in the remaining fourteen 
patients. Most of them appeared to have a complex etiology. Among the specific 
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major factors were atopic sensitivity to chickens, hay, and silage and contact- 
type sensitivity to cow feed. Infectious sensitization to staphylococci, strepto- 
cocei, and monilia may have been a significant factor in several cases. Lrrita- 
tion from water, soap, or antisepties were mentioned especially by some patients. 
Situations of psychologic strain and general factors, such as deficiencies, see- 
ondary anemia, endocrine disturbances, and nervousness, were deemed important 
in a number of cases. In two instances there were clinically significant patch 
test reactions to weeds demonstrating contact-type sensitivity to wild chamo- 
mille and wild barley. . 

Sensitivity to Weeds as Cause of Milker’s has en- 
countered several cases of milker’s eczema due to weed sensitivity. In his ex- 
perience only a few cases of milker’s eczema were due to sensitivity to cattle. 
The opposite appears to be the rule in my patients. Only in the three instances 
previously mentioned could I demonstrate contact sensitivity to weeds. 1 may 
have overlooked some instances of this type of sensitivity because I did not test 
all patients in this respect. Shelmire also found that a positive reaction to a 
patch test with cattle dander might be due to contact sensitivity to a weed with 
which the skin of the cow was contaminated. This may explain positive patch 
tests with cattle dander in two of my patients. These were the only two in whom 
the patch test with cattle dander was positive both on normal and on previously 
diseased skin. It does not seem likely that the positive patch test in all the 
other patients were also due to weeds. In some instances these patch tests were 
also positive when cattle dander from a different souree was used. Be this as 
it may, there is further supporting evidence that the cases of milker’s eezema 
observed in central Wisconsin were not caused by weed sensitivity. One point is 
the difference of the clinical pictures of milker’s eczema and weed dermatitis. 
Milker’s eezema is essentially a chronic localized eczema of the hands and wrists. 
In contradistinction, dermatitis from contact with weeds is usually an acute or 
subacute dermatitis that frequently involves all the exposed areas, such as the 
face, neck, hands, forearms, and also ankles and legs. This holds true for Texas! 
as well as for the agricultural belt of the Middle West.'® In a rather large 
number of cases I have never observed, or at least recognized, a case of localized 
chronic dermatitis due to contact sensitivity to weeds. Shelmire,? however, has 
informed me that he has seen such instances. 

There is also a seasonal difference between milker’s eczema and weed derma- 
titis. Milker’s eczema occurs exclusively in winter or is worse during this 
season: the cause for this is not known. Milker’s eczema shares this seasonal 
preference with other atopic eezemas of the hands. Contact weed dermatitis 
oceurs chiefly and primarily in summer and fall,':'° although it may continue 
after the season and become perennial; even in these cases the peak of the 
dermatitis is usually during the growing season of the causative weeds. Fur- 
thermore, the age incidence and sex incidence of the two eczemas are quite 
different. Milker’s eezema occurs in the young and middle-aged group, mostly 
between 20 and 40 years, whereas weed contact dermatitis usually is seen in 
older people between 40 and 60 years. The average age of patients with milker’s 
eczema was 3114 years; the average age at the time of the onset was 28 years. 
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In Brunsting and Anderson's’ series of nineteen patients with weed contact 
dermatitis the average age was 48 vears, and the average age at the time of the 
onset of symptoms was 42 years. 

Ragweed contact dermatitis occurs mostly in men. Shelmire? estimates the 
sex ratio as three men to one woman with weed contact dermatitis. In Brun- 
sting and Anderson’s'’ series there were eighteen men and only one woman. 
In milker’s eczema the ratio of women to men is close to two to one (twenty- 
seven women to fifteen men). 

The preponderance of the male sex in weed dermatitis is probably due to 
the circumstance that work which entails heavy contact with weeds, such as 
haying, threshing, and silo filling, is usually done by the men. Milking, however, 
is done by both sexes although the men usually do the greater part. The pref- 
erence of the female sex in milker’s eczema may be ascribed to women having 
tender skin which is more prone to traumatization and therefore permits easier 
penetration of the allergen through the epidermis. 

Considering all the evidence it seems fair to conclude that milker’s eezema 
in central Wisconsin is not caused by sensitivity to weeds but in most instances 
is largely due to sensitivity to cattle dander. 


TREATMENT 

The most simple and helpful measure in the treatment of milker’s ezeema 
is to avoid milking. Frequently, however, the patient must continue this chore. 
Under these cireumstances the milker should try to reduce the actual contact 
with the cow’s udder. The use of rubber gloves, sometimes even of plain ean- 
vas gloves, has been helpful in some instances. In other instances the use of 
milking machines or a reduction of the number of cows milked has enabled the 
farmer to continue his work. Some people are so sensitive to cattle that they 
have to give up farming altogether in order to stay well. Since most cases of 
milker’s eczema appear to be based on atopic sensitivity, desensitization with an 
extract from cattle dander might be helpfui; however, I have not tried this 
method on my patients. Where other factors such as sensitivity to chickens, 
soaps, and weeds play a role, these contacts must be avoided. 

Besides elimination of the causative factors, local treatment of the eezema 
is most important. All irritation, including the use of soaps and antisepties, 
should be avoided until the eezema has cleared up. One of the modern soapless 
detergents should be used for cleaning. The more acute or irritated cases 
are treated like any acute dermatitis. In the chronic state, application of one 
of the following ointments has been rather helpful: 


Vioform 0.6 
Naftalan or dernaftan Lo 
Castor oil 3.0 


Lassar’s paste 


Ung. acid borie aa q. s. 30.0 
S: Apply and bandage. 
In more resistant cases 5 per cent coal tar in zine oxide ointment or Wilkin- 
son’s ointment (Ung. sulfur. compos. U. 8S. P.) diluted with equal parts of boric 
acid ointment or Lassar’s paste is indicated. A few x-ray treatments given at 
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the proper time may considerably speed up the healing process. After the 
eczema has cleared up the hands should be kept in good condition. No harsh 
soaps should be used. At night a mild greasy cream is recommended; during 
the day a bland hand lotion or one of the vanishing type of protective creams 
should be applied repeatedly, especially after washing. 

General and supportive measures should be used as indicated. In mal- 
nourished patients vitamin B complex may be of help. Iron should be given 
to anemic patients and also to those who ‘‘tire easily,’’ even if the hemoglobin 
values and red cell count are not particularly low. Patients with excessively dry 
skin at times are greatly benefited by vitamin A, 100,000 units a day. 


SUMMARY 


1. Milker’s eczema is a fairly common chronic eczema of the hands oceur- 
ring in farmers or in other people who milk. 

2. The recognition of milker’s e¢zema is not difficult. The diagnosis is 
suggested by the clinical picture (Figs. 1 and 2), the history, and the course of 
the dermatitis. 

3. Forty-two cases of milker’s eczema are reported. Sensitivity to cattle 
was the most important specific cause. This sensitivity was cdcmonstrated or 
suggested by positive skin tests to cattle antigens. Some patients gave positive . 
immediate urticarial reactions; others, delayed tuberculin-type reactions; and 
others, positive patch test to cattle dander. Most of the cases reported are con- 
sidered localized atopic dermatitis. 

4. In three instances contact-ty pe sensitivity to weeds was considered signifi- 
cant (Fig. 4). In general, however, milker’s eezema differs from contact derma- 
titis from weeds by its clinical appearance and by the seasonal as well as age 
and sex incidence. 

5. In a number of cases other factors were major or minor causes of milker’s 
eczema. 

6. Recognition of the causative relationship of this form of eezema to milk- 
ing is essential for successful treatment. 
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ANNOUNCEMENT 
The Nominating Committee, under date of May 29, has submitted the following report: 


Pursuant to ARTICLE ILI, Section 3 of the Constitution, the Nominating 
Committee recommends that the following nominees be presented to the Fellows at 


the next annual election. 


President Walter L. Winkenwerder 
Vice-President Theodore L. Squier 
Secretary Walter S. Burrage 
Treasurer Horace S. Baldwin 
Historian Alan G. Cazort 

(signed ) Milton B. Cohen 


Edmund L. Keeney 
Chas. H. Evermann (Chairman) 


HERBARIUM OF THE AMERICAN ACADEMY OF ALLERGY 


Allergists interested in the identification of wind-borne pollens will welcome the recent 
announcement of the establishment of the Herbarium of the American Academy of Allergy. 
This is a joint project of the Research Council of the American Academy of Allergy and 
the University of Illinois. The committee in charge of this project consists of O. C. Durham, 
Chief Botanist of Abbott Laboratories, Dr. A. Orville Dahl, Associate Professor of Botany, 
University of Minnesota, and Dr. Ralph F. Voigt, Associate Professor of Pharmacognosy, 
University of Illinois, The latter has been appointed Curator of the Herbarium by Dr. 
Earl F. Serles, Dean of the College of Pharmacy. 

The Committee is now soliciting and collecting authentic material from all possible 
geographie sources within the United States, Canada, and neighboring countries. These 
samples of pollen and their respective herbarium specimens will be catalogued and eventually 
will be kept at the University’s proposed Drug Plant Experiment Station, adjacent to the 
Morton Arboretum, near Lisle, Illinois. 

Anyone who is directly interested in aeroallergen research may obtain authentic samples 
of pollens as they become available. For the present, all such samples will be furnished 
on unstained petroleum jelly slides. Inquiries should be directed to the Curator of the collec- 
tion: Dr. Ralph F. Voigt, 808 South Wood Street, Chicago 12, Dlinois. 

The figures in the table indicate the number of ragweed pollen granules per cubic 
yard of air for the days of August, September, and October, 1947, except when otherwise 
indicated. In a few cases pollen grains were found during other months (see special notes 
under reference numbers). At most of the stations counts were also made with the standard 
technique in 1946 and these are available upon request. At Los Angeles, California, Glacier 


National Park, and at Mineola and Hewlett, Long Island, surveys were made in 1946 but were 
not repeated in 1947. In these cases the 1946 counts are included in the tables. 


*Grand Canyon National Park, South Rim. Here there may be some ragweed pollen 
during the spring. Tests were made only from July to October, inclusive. 

**Phoenix, Arizona, has a definite ragweed pollen season in March, April, and May 
when counts are much higher than in the fall. 

***Ios Angeles, California, figures are for 1946. 

*Glacier National Park figures are for 1946. 

tLake Mead National Recreational Area has at least twenty times as much ragweed 
pollen in March, April, and May as in the fall. 

§ Participating in the Survey of New York City and its suburbs were Drs. Eugene Walzer, 
Bernard Siegel, Robert Chait, Senior Sack, Roland Jeffery, and Matthew Walzer. 

|| Associated with Dr. Blumstein were Drs. Victor Hirsch and Jay Spiegelman. 

"Hewlett tests were made during August, 1946; Mineola, during September, 1946. 
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